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, WW 7 i dh? 2 7 ° ; \f . WITH INDEX AND ; BY INLAND POST 
VoL. CXLIV.—No. 3732] LONDON: FRIDAY EVENING, JULY 22, 1927 [Price{,"" se") 1s. 6p. "mp, 
PUBLIC NOTICES PUBLIC NOTICES 
; . . ‘ PATENTS AND DESIGNS ACTS, 1907 AND 1919, 
« be he Director - General, : age . o 
€ 84 India Store Department. praat ih c En 1teer | otice 1s Hereby Given that 
3 AS No. 15, Belvedere pass. Lambeth, 5.E rr s - 
i: wie invites TENDERS for BERNARD STAR, of 58-50. Visschers- 
if havenweg, The Hague, Holland, SEEKS LEA to 
te Je 1. gta ghe ae AMEND the SPECIFICATION of the APPLICATION 
CMO » o “PT ECTRIC CRANES, OVER for LETTERS PATENT No. 262,108, for an invention 
as HE vy TR AVEL L ER, Tons , Te ** Improvements in or relating to Guides for 
sere te cn eS EAT has ae ent PRINCIPAL CONTENTS OF THIS ISSUE. __ -tthanppengudonbmtpanswlicess cis 
P , 8 927. for No 2 oT o : > 
Lt ane os Tender obtainable from ARRANGED FOR CARD INDEXING. torth in the Illustrated Official Journal (Patents) of 
be 1: uly, 1927. 
ve at a fee of 5s. per set, which will poe Any person, or persons, may give Notice of 
r ed Otel Opposition to the Amendment by leaving Patents 
- ‘ - Form No, 19 at the Patent Office, 25, Southampton- 
P ° ~y ° buildings, London, V.C.2, within one calendar 
ne A ssistant Engineer Re- Electro-Pneumatic Colliery Decking Gear. belidings. leate, 92.2. vine © 
¢ a 4 QUTRED by mee OVERNMENT of Wi h T P S | eres Ww. 5 JARRATT. , - 
¢<252SRs, the GOLD COAST, for a tour of 12 to ith a wo-rage Supp ement. P3442 Comptroller-General. 
Ufa 18 months’ service, with possible exten - 
a Se Salary £480, rising to £920 a year, THE ENGINEER, 22-7 - 27. 
p= Outfit allowance of £60 on first appoint- 
. ment ~ Pees quarters and passages, a (ity of Sheftie ld. 
sl leave on full salary oe aged 28 to PROPOSED REC at: uC et J AND 
just have been trained as Civil Engineers, and | li M Li FE] if; —N XVIII WIDENING OF BRIDGE NO 51 UNDER THE 
y Bo -RE  A BL talian Main Line Electrification oO. ; GREAT CENTRAL SECTION ol ene Ee Rabon 
seeaes = seee vemaane = onan B« ~ (Sin PHILIP DAWSON & 5S PARKER SMITH) THE ENGINEER, 22 -7 - 27. AND ites 5 ‘ zx he LSAT Sf HANDS- 
s ye students o ssociate bers 6 n€ Ss 
lustitution of Civil Engineers or possess equivalent The Improvement Neg iy of the City Council 
professional qualifications Apply at once by letter, are prepared to receive TENDERS for the RECON 
< age, qualifications — re OLONIES the . STRUCTION and WIDENING of the above BRIDGE. 
CROWN 2 ENTS FOR i COLO 8 4 Gl d D k L ] Particulars and forms of Tender, with descriptive 
Millbank, 5 1, quoting M/15,357 6065 a stone oc S, Iverpoo ° bill of quantities, may be obtained, and conditions 
erimtteeiitiaiencntiataiaaimpeieatiameaiimiammmamasy ————EE TOIW oo of contract and drawings inspected at the office of 
c a THE ENGINEER, 22-7 - 27. the Improvement Surveyor, Town Hall, Sheffield, or 
. (9 < » Chie rinee ‘ > Londe anc ‘ 
ssistant Engineers (2 } co ; , Rion p.. x2 7 --4 
REQUIRED for the NIGERIAN . : f N ] A hi C ° Station, London, on and after Monday next, 25th 
GOVERNMENT RAILWAY | (Survey. Institution o ava rchitects: Cambridge July, 1927, on deposit of a sum of £5, which will be 
f our 12 oe months, = aun returned on receipt of a bona fide Tender 
SY . ) exte B... ree passages ant M 2 N ll Tenders and applications to be endorsed ‘‘ Recon- 
eens i® commuted bush, travelling and deten eeting oO. ° struction and Widening of Bridge No. 151, Hands- 
ticn allowance of £9 a month whilst o1 . worth-road, Sheffield,” and Tenders, enclosed in 
luty in the Colony Camp equipment provided THE ENGINEER, 22-7 - 27. official envelope provided, to be delivered at the 
Outfit —y <9 of £60 « n first gg ey —— Town Clerk's Office, Sheffield, not later than Five 
on fu salary Salary £480 for the first three o'clock p.m. on 2nd September, 1927 
rs of service, then 7 mone by — — "he Committee do not bind themselves to accept 
te to £920 a year andidates must have passe A M C F BR the lowest or any Tender 
minatic . to ee oe AM.LC.} - - ld a otor ar erry oat. Any person or firm sending in a Tender will be 
y it professional qualifications, an nave vad 7AIw ec om required to add a schedule to such Tender, stating 
experience on Railway Survey, preferably Location THE ENGINEER, 22 27 the names of the various classes of labour which he or 
A at once by letter, stating age. qualifications and -— they intends or intend to employ, together with the 
rience to the CROWN AGENTS FOR rHt places where such labour will be employed, and rate 
( )LONIF 5S. 4, Millbank, Westminster, Londor of wages, hours of labour, and conditions of employ- 
S.W. 1, quoting M/15,135, 6069 ment to be paid and observed in respect to each class 





 € \ivil Engineer Required 


by the GOVERNMENT of SIERRA 





s 
hy xy LEONE for the PUBLIC WORKS DE- 
L x PARTMENT for two tours of from 12 
ey t 18 months’ service, with possible 
ie «406extension Salary £600, rising by 

o x 
anaes increments to £720 a year 
Outfit allowan of £60 on first appointment Free 


passages and quarters and liberal leave on full salary 
Candidates, aged 30 to 35, must have served articles 
with a Corporate Mi mber of the Institution of Civil 
ngineers and have passed the examination qualifying 
for AMIC.E.. or hold equivalent § professional 
qualifications. Must be good Draughtsmen, capable of 
Designing and Carrying Out Buildings, Bridges 
ud other Engineering Structures, and of Taking-out 
Quantities and Preparing Detailed Plans and Esti 
Must be competent to Execute Surveys and t 
Lay-out and Construct Roads and have had experience 





mates 





as Civil Engineers on the Construction of Roads, 

Buildings and other Public Works Apply at once 

by letter, stating age. qualifications and experience, 

to the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/15,450. 6070 

he Municipality of 

JERUSALEM REWUIRE a MUNI 

CIPAL ENGINEER, age 35 to 40, on a 

three years’ agreement, with extension, 


if found suitable 
Candidates must have received a good 
general and technical education and must 





be corporate members of the Institution of Civil 
Engineers 
The duties of the appointment comprise those 


usually carried out by a Borough Surveyor, including 





the construction and administrative work connected 
with Roads, Buildings, Surface Drainage, Sewerage, 
Water Supply, and Conservancy. Training and expe- 
rience in a Borough Surveyor’s Office are therefore 
essential. Preference will be given to candidates 
having special experience in Modern Roads, Con 
struction and Maintenance, and accustomed to the 
mtrol and direction of staff and workmen, and to 


the carrying out of works departmentally. 

Salary £800 Egyptian, rising by annual increments 
f £E25 to £E900 present value of one pound 
Egyptian is £1 sterling and sixpence No accommoda 
tion is provided An allowance for the maintenance 

a motor car for use on duty will be granted at the 
rate of £E12 per month One free first-class passage 
vat will be provided with half-pay during the voyage 
Vacation leave is granted at the rate of six weeks per 
smnum accumulative up to three months A know 
East and a knowledge of Arabic, Hebrew, 
desirable yut not essential Selected 
andidates must approved medical examina 


pass an 


stating age and place of 

d oor single, and giving 
training and experience, referring 
in detail and stating when 
free, accompaniel by « (not originals) of testi- 
ionials, and also personal references, must be lodged 
with the CROWN AGENTS, 4, Millbank, London, 
not later than 29th of July Envelopes should be 


marked in top left-hand corner “* Palestine Municipal 
Engineer.”’ 39 
‘ . 

e W anted, One Senior 

DRAUGHTSMAN, with wide expe 

rience in original design of complete 

power unit) of heavy com 

mercial motor traction vehicles A good 

knowledge of half-track and six-wheel 


ion 

Applications, in writing, 
birth, and whether 
letails of education, 
to the above requirements 





opies 











vehicles desirable Must be a _ first 
class igner, capable of producing new designs 
embodying up-to-date features and of supervising 


preparation of detail drawings from designs Salary 
£300-£350 per annum plus Civil Service bonus, giving 
at present level, an initial remuneration at the rate of 
approximately £440 

Also ONE FIRST-CLASS DRAUGHTSMAN for 
heavy motor traction chassis design (less power unit), 


with considerable experience of commercial vehicles, 
preferably including half-track and six-wheel types 
Must be fully conversant with workshop practice and 
capable of producing assembly and working drawings 
from sketch designs and schemes for modern factory 


production. Salary £175-£225 per annum plus Civil 
Service bonus, giving at present level an initial 
remuneration at the rate of approximately £279. 


Applicants must be 
given to ex-Service men 
Forms of application 
SUPERINTENDENT OF 
Royal Arsenal, Woolwich, 


British subjects. Preference 
to be obtained from CHIEF 
ORDNANCE FA TORIES, 


The Economy of Steam Locomotives. 
THE ENGINEER - 7-27. 


Institute of British Foundrymen—No. I. 


THE ENGINEER, 27. 
Compound Locomotive Work in F rance. 
(LORD MONKSWELL THE ENGINEER, 22 27 


Lloyd’s Register Year Book. 


THE ENGINEER, 22-7 -2 


Index to Vol. CXLIII. 


~ 




















INDEX TO ADVERTISEMENTS, PAGE 93. 











PUBLIC NOTICES PUBLIC NOTICES 
| yepartment of Scien- | [J niversity of Birmingham. 
TIFIC SR ie IAL | ; 
, gumton HESEARSE. one. | FACULTY OF SCIENCE. 
QUIRED for the FOREST PRODU Ts ENGINEERING DEPARTMENTS 





RESEARCH LABORATORY, Princes 














apply to 
6030 


Unive rsity of Bristol. 


FACULTY OF ENGIN 


| R EGISTRA 


[Tre 


Royal Technical College, 





EERING. 


(Provided and Maintained in the MERCHANT 
D. RET oe - ah Be | GLASGOW. 
VICE-CHAN SDAY, M.A | DEPARTMENTS OF ENGINEERING 


DEAN 
ROBERTSON, 






ANDREW 3 Mech. I | Mechanics and Mechanical Engineering : 
Assoc. M. Inst. C_E Professor, ALEXANDER L. MELLANBY, D.Sc., 
DEPARTMENTS M.I. Mech. 
cIV i ENGINE ERING—Prof. R. M. FERRIER, | Associate Professor, WILLIAM KERR, Ph.D., 
M Inst. C.E., M.I. Mech. E | A.R.T.C, 
MECH ANIC ALE NEE ‘G—The DEAN Electrical Engineering : 
ELEC Brae ve + — Prof. DAVID Srerent, STANLEY PARKER SMITH, D.Sc., 
BER N, M.1.E.E I.E.E., A.M. Inst. C.E. 
AU TOMOBIL E E NG INEERING Prof. W. MORGAN, | Civil ¥ ngineering : 
B MI . E | Foshegeee, GEORGE MONCUR, B.Sc., M. Inst. 
MATHE MATIC S—Prof. E. 8. BOULTON, M.A., B.S« he .E.. M. Amer. Soc, C.E. 
GEOLOGY— Prof. 8. H. REYNOLDS, M.A., Sc.D. Mining Engineering : 
CHEMISTRY—Prof. F. FRANCIS, D.8c., Ph.D., | Professor, DANIEL BURNS, M. Inst. M.E. 
F.1.C, | Chemical Engineering : 
Complete courses of study extending over three Professor of THOMAS 


Technical Chemistry, 
GRAY, D.Se., LI » Ph.D., F.C, 
Complete courses -"y Sactenation are provided, 
qualifying for the Diploma and Associateship of the 
College and for the Degree of B.Sc. in Engineering of 
Glasgow University 
Composition fee, 25 guineas per annum. 
SESSION 1927-8 BEGINS on TUESDAY, 
EMBER 20th. 
Calendar, by post, 3s., and prospectus, gratis, may 


University Degree or Diploma in 
Electrical, or Automobile Engi 


years leading to the 
Civil, Mechanical, 

neering 

A oy my Scheme of Training extending over five 
years may be adopted by selected students 

Full particulars of courses and of the University 
Halls of Residence may be obtained on application 
to the REGISTRAR, M.V.T. College, Bristol. 


SEP- 





S.E, 18, and be mee by 
9/8/'27, 6061 


The Session 1927-28 commences on September 30th. 
603 be obtained on application to the DIRECTOR, 5911 





in such schedule, 
ouncil’s form of clauses 


all of which, as shown 
shall comply with the City ¢ 
respecting wages, hours and conditions of labeur, and 
prohibition against assigning or sub-letting. a copy 
of which will appear in the conditions of contract 

Persons and firms tendering must state whether 
they have adopted the Government scheme for finding 
employment for disabled sailors and soldiers and are 
fulfilling its conditions 

The conditions upon which Government crants 
are made in respect of works expedited for the relicf of 
unemployment will also have to be observed. 
By Order, 

E. PARTINGTON, 
Improvement Surveyor. 


of labour, 


Town Hall, She “> he 1, 








20th July, 6064 
7 

(jovernment of Egy 

LJ MINISTRY OF PUBLIC Ee KS. 

TENDERS will be received at the office of the 
DIRECTOR-GENERAL, Mechanical Departme nt, 
Public Works Ministry, Cairo, until Noon 3rd 
September, 1927, for the SUPPLY and ERE( TION, 
at Site of Abu-el-Menaga Pumping and Power Station, 
of FOUR INTERN COMBUSTION DIESEL 
GROUPS with ALTERNATORS 





IL 
Acc ESSORIF 5, &£& 
Tender fo rms, &c 


THREE PUMPS and 

Specifications, drawings, 
obtained from the office of 
The Chief Inspecting Engineer, 

Egyptian Government, 
41, Tothill-street, London, 8.W 

against payment of 10s, 6d. per set (which paymer it 
is not returnable). 6056 


» may be 





M 2ecfarlane and Robinson, 


MITED, 
BUSHBURY WORKS 
WOLVERHAMPTON, 
INVITE TENDERS for the WHOLE of their 
PLANT and MACHINERY, TOOLS and other 


Effects, comprising* Deep Stamping and Draw 
ing Presses, Spinning Lathes, Circling and 
Cutting Machines, Travelling Conveyors, Grind 
ing Mills, Spot Welders, &« 

Inspection at the works invited by arrange- 
ment 

Apply, SECRETARY. 6066 





| 
Risborough, Bucks., for work in con- | I, -MECHANIC. aL ENGINEERING 
nection with experimental timber-drying kilns | ** Chance Professor : WwW. Bt -~— ALL, M.8c., 
Candidates should have recently taken a good degree M.A. « cntab}, M.I. Mec E 
in engineering or possess equivalent qualifications | 1l.—CIVIL ENGINEERING (AND TOWN 
Shop experience in steam engineering and aptitude for | - PLANNING). 
design are desirable | Beale Professor CYRII BATHO, M.8e., D.Sc, 
Initial salary of the order of £250 inclusive per “ qMegiiny. B.Eng.. A.M. Inst. C 
annum, according to qualifications Ill.—ELECTRICAL ENGINEE RING 
"reference will be given, other things being equal, Professor : WM. CRAMP. D.Sc., M.I E 
to ex-Service men. | THE FULL COURSES EXTEND OVER FOUR 
Applications should be made on a form obtainable | YEARS, and students who enter after matriculation 
from the SECRETARY, Department of Scientific and | 2nd pass successfully the emenewen at the end of 
Industrial Research, 16, Old Queen-street, S.W. 1, | each year will be ENTITLED TO THE DEGREE OF 
and must reach the Department not later than 4th | BACHELOR OF SCIEN( IN ENGIN -RING.. 
August, 6029 | THE SESSION 1927-28 COMMENCES ON 
| OCTOBER 3rd, 1927. 
————— a For details sylls s of the Faculty, with full par- 
ticulars of University Regulations, Lecture and 
Laboratory ‘. ‘ourses, ees, &c., the 


PUBLIC NOTICES (continued) 
Page 2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
AUCTIONS, Page 94. 
EDUCATIONAL, Page 3. 
AGENCIES, Page 3. 

FOR HIRE, Page 4. 

FOR SALE, Pages 3, 4, 8, and 94, 
PATENTS, Page 4. 
MISCELLANEOUS, Page 3. 


BUSINESSES and PREMISES 
(For Sale, etec.), Page 94. 


WORK WANTED, Page 8. 


For Advertisement Rates see 





Leader Page. 









































































































































THE ENGINEER 





JULY 22, 1927 





— - 





PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 





. ‘4 

I eeds s Corporation Waterworks. 
= ELECTRIC DRIVEN PUMPING PLANT. 
Waterworks Committee the Leeds City 
Counsil invite TENDERS for the PROVISION, 
ERECTION and MAINTENANCE of the following 
combined MOTOR and TURBINE PUMPS, complete 

with SWITCHGEAR and WIRING, &c.:— 

Cap. 


ACITY. 
2 Motors and Pumps, each 350 galls. per minute, 
for Headingley Pumping Station. 
1 Motor and Pump, 520 galls. per minute, 
Dewsbury-road Pumping Station. 

Full particulars of the proposed plant, together with 
time for sending in Tenders, may be obtained from 
the MANAGER, Waterworks Department, Leeds 
The Waterworks Committee does not bind itself to 
accept the lowest or any Tender. 
= 26, Great George-street, Leeds, 

14th July, 1927, 


for 


6032 


Qouth Indian Railway Company, 
e LIMITED. 

The Dizertore are prepared to receive TENDERS for 
the 8U ws OY 

- ECTRIC LAMPS. 
OUNDRY SAND CONVEYORS. 

mae KA. and forms of Tender will be available 

at the Company's Offices, 91, Petty France, - 
1. 


minster, 8. 

Tenders, addressed e Chairman and Directors 
of the South Indian ef Company, Limited, 
marked ** Tender for Electric Lamps,’’ or as the case 
may be, must be left with the undersigned not later 
than Twelve Noon on Friday, the 5th August, 1927. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 





A charge, which wili aes be returned, will be made of 
5s. for each copy of each specification. 
UIRHEAD, 
Managing Director. 
. Petty France, W 4 ae 5.W. 1, 
19th July, 192 6051 
State . Electricity Commission 
iN OF VICTORIA, AUSTRALIA. 
22-32, WILLIAM-STR pO, 


AUS 
TENDERS are peusey inv ThE for the MANU- 
FACTURE, SUPP and LIVERY for the 
Yallourn Brown Conte Scheme, Victoria Australia, of 
FIVE CENTRIFUGAL FEED PUMPS, in accordance 
with Specifagtics No. 27/57. 

Copies of Tender form, specification, &c., will be 
available upon application to: 

e Agent-General for qitctesta. 
Victoria House, The Strand, 


London, England. 
Charge £5 5s. for four copies of Tender form, con- 
Ml of contract, specification, and wings 
complete 


This charge will be returned in the event of a bona 
fide Tender being received. Extra copies £1 lls. 6d. 
each, not returnable. 

a 5 peaumnasy deposit of £100 is to be lodged with 
ender. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered as directed in Clause 3 
of General Conditions of Tendering not later than 
2ist November, 1927. 

The Commission does not bind itself to accept the 
lowest or any Tender. 

W. J. PRICE, 


5940 Acting Secretary. 


tate Electricity Commission 
OF VICTORIA, AUSTRALIA, 
WILLL AM-STREET, | MELBOURNE, 


TENDERS are hereby [INVITED for the MANU- 





22-32, 


FACTURE, SUPPLY and Sauay Set for the 
3 allourn a Coal Schem ictoria, Australia, 
ONE 40-TON ELECTRIC “ALLY OPERATED 


in accordance with Specifica- 
&e., 


T R AV ELLING CRANE, 
tion No. 27/58. 
Copies ot Tender form, specification, 
available upon application to :— 
The Agent-General for Pe 
Victoria House, The Stran 


will be 


London, England. 


Charge £5 5s. for four copies of Tender form, con- 


ditions of contract, specification, and drawings com- 
plete. This charge will be returned in the event of a 
bona fide Tender being received. Extra copies 
£1 ils. 6d. each, not returnable. 


7 A ponerse deposit of £100 is to be lodged with 
ender 

renders, on prescribed form, properly endorsed and 
addressed, must be delivered as direc in Clause 3 
of General Conditions of Tendering, not later than 
14th November, 1927 

The Commission = not bind itself to accept the 


lowest or any Tender. 
W. J. PRICE, 
Acting Secretary. 





oe Electricity Commission 
\ ORIA, 


OF 
22-32, W ILLIAM STREET. MELBOURNE, 


AL. 
NDERS are heey INVITED wut the MANU 
AC TURE. SUPPLY and DELIVERY for the 
allourn Brown Coal works, Vi atthe Ae SEY of 
SIGHT TUBULAR STEAM COAL DRIER a EN 
} LECTRICALLY OPERATED BR TTE 
>RESSES, and a CE NTRAL WASTE COAL. DU 8ST 
COLLECTING SYSTEM, in accordance with Specifica- 
tion No, 27/42. 
Copies of Tender forms, specification, &c., will be 
available upon application to :— 
The Agent-General for Victoria, 
Victoria House, The Strand, _ 
London, England. 
Cuarce.—£3 3s. for three copies of Tender form, 
conditions of contract, specification and drawings 
complete. This charge will be returned in the event 


te 





f a bona fide Tender being received. Extra copies 
£1 1s. each, not returnable. 

PRELIMINARY Deposit.—A_preliminary deposit. of 
£100 is to be lodged at the office of the Agent-General 
for Victoria. 

fenders, on prescribed forms, properly endorsed 
and addressed, must be delivered at the office of the 
Commission, Melbourne, not later than 28th 
November, 1927 

The Commission does not bind itself to accept the 
lowest or any Tender, 

W. J. PRICE, 


6058 


Acting Secretary. 





CONTRACTORS. 


[T'enders are Invited for the 


CLEANING OUT of 44 MILES of WATER- 





WAYS, SUPPLY and ERECTION of EJECTOR 
PLANTS, ELECTRIC LIGHTING INSTALLATION, 
PUMPING PLANT, and FIRE HYDRANT SYSTEM 
at Queer Castle, Sussex. 

orks can be tendered for by sections.) 

Spe sifications, plans and forms of Tender on 
payment of One Guinea (which will Not be returned) 
on application to 

R. M. STEELE, 
Consulting Engineer. 

235, Icknield Way. 

Letchworth, Herts P3443 





he Assam - Bengal Railway 


COMPANY, Limited, is prepared to receive 
TENDERS for 
120 WHEELS and AXLES for CARRIAGES and 
WAGONS 
Specifications and Tender forms may be obtained 
at the offices of the » Company, Bishopsgate House, 80, 
Bishopsgate, E.C. 


A fee of £1 1s. is ‘charged, which cannot under any 
circumstances be returned. 

Drawings may be had, at the cost of the tenderer, 
by application to Messrs. Hodges + ‘e and Co., 
Ltd., 78, Queen Victoria-street, E.C, 

Tenders must be delivered at “ine 
offices not later than Noon on Thursday, 


Company’s 
28th July, 


1927 
The Directors do not bind themselves to accept the 
lowest or_any Tender. 
By Order of the Roard. 
THOS. C. BRETT, 
Secretary. 
6059 


1927. 


18th July, i 





of Sunderland. 


Port 
2AF gy) ag ha ENGINEER. 
ssioners are preee pared to 
m APPLICATIONS ta tor the POSITION of ENGI- 
NEER for their Harbour and Works. 

Applicants must be duly qualified civil engineers 
and must have had experience of River, Harbour, 
Dock - Gen Works. 

The tleman appointed will be required to devote 
the whole of his time to the duties of his office and to 
reside within the borough. 

Applications, stating age, qualifications, experience, 
and salary required, i accompanied by copies of 


not less an 
“* Engineer,”’ , to the undersigned 





t 
ni must be 
not later than 6th August, 1927. 
F. HUMBLE, 
Sant to the Commissioners. 
Harbour and Dock Offi 
t. Thomas-street. "Sunderiand, 
15th July, 1927. 


South Indian Railway Com- 


PANY. LIMITED. 

An ASSISTANT WORKS MANAGER (Planning) 

nd an ASSISTANT WORKS MANAGER (Progress) 
are REQUIRED for the Locomotive and Carriage and 
Wagon Workshops of this Railway at Trichinopoly, 
now in course of erection. 

Candidates, who should be between the ages of 
30 and 40 years, should have had a first-class educa- 
tion and subsequent training as Mechanical Engi- 
neers in Railway or Manufacturing Workshops. They 
should be fully conversant with modern workshops 
practice, have held administrative positions in large 
Engineering Workshops, and have had special expe- 
rience in the production branches of large Engineering 
Works. 

The salary of each appointment, which, in the first 
instance, will for three years, will commence at 
Rupees 750 per month for the first year, rising by 
annual increments of Rs. 50 per month 50 per 
month for the third year, and in the event of 
extended service to a maximum of Rs. 1250 per 
month. 

In addition to the above-named salary overseas 
allowance will be paid at the rate of £25 per month 
for the first year and £30 per month for the subse- 
quent years. 

A first-class passage to India will be provided by 
the Company, as also, subject to the terms of agree- 
ment, a free passage home in the event of the 
termination of the service at or before the end of the 
three years. If the employment is extended beyond 
that period the employee will become eligible for 
certain free passage concessions for himself and his 


6022 





y. 

Salary will commence on the date of embarkation 
for India. 

The successful candidates will be entitled to the 
benefits of the Railway Provident Institution. 

Forms upon which application must be made may 
be obtained on written application to Messrs. Robert 
White and Partners, 3, Victoria-street, London, 
8.W. 1, the Consulting en to * Company. 

UIRHEAD, 
Managing Director. 
91, Betty, Yosnee, London, 8.W. 1, 
8th July, 1927. 





6050 
JV alton - upon - Thames Urban 
IST —, COUNCIL. 


D 
ENGINEER a eee ae Na ELECTRICITY 

APPLICATIONS are INVITED 
APPOINTMENT. 

The undertaking is being acquired and taken over 
from a Company which now operates the same, and is 
a | ~ ae undertaking, current being purchased 
in _ bulk. 

The successful applicant will be required to take 
up his duties as soon as possible and will be respon- 
sible to the Council for the taking over, management, 
and development of the whole of the undertaking, 
including accounts. 

The salary is at the rate of £500 per annum. 

Applications, stating age, qualifications and expe- 
rience, and accompanied by copies of three recent 
testimonials, must be forwarded in an envelope, 
marked ‘* Electrical Manager,”’ to reach the under- 
signed not later than the first post on Wednesday, 


the 27th July, 1927. 
THOS. K. DOBSON, 
Clerk of the Council. 


for the above 


Counail Offices, 
—- on- whemnes. 





12th July, 192 5983 
SITUATIONS OPEN 
COPIES or Testmonrats, NOT ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





OUNG ENGINEERS WANTED, Box 5792, Jun 
24th issue.—ADVERTISERS THANK APPLL 
CANTS and beg to state that the POSITIONS are now 
FILLED. 6067 A 


\ JANTED, an ASSISTANT MECHANICAL ENGI- 
NEER for a large Steel Works Plant. Appli- 
cant must have experience in Bessemer and 
Siemens Plants and Rolling Mills.—Address, giving 
particulars of experience, age, salary required anu 
when at liberty, 5964, The Engineer Office. 5964 a 


\ ANTED. ASSISTANT SUPERINTENDENT for 
large Works engaged on light mass production. 
Successful executive experience as well as a good prac- 
tical knowledge of Tools and Methods necessary.— 
Address reply to **‘ EXECUTIVE,”’ Wm. Porteous and 
Co., Advertising Agents, Glasgow. P3412 a 











Wars for North of England, WORKS MAN- 
GER, used to all classes of vy Plated 
and Constructional Work, Piecework Rates and 
Setting. Only energetic man with push for output 
considered.—Address, stating experience and salary 
required. P3447, The Engineer Office. 


447 A 


W ANTED for the East, Fully Qualified MECH- 
ANICAL ENGINEER as Assistant on Staff of 
pA Company ; age about 30 and some pre- 
vious experience of Indian or Ceylon Factories and 
native labour an advantage. Ny et full particulars 
and copy testimonials » “L.L..” c/o Street's, 6, 
Gracechurch-street, E.C. 6021 A 


N Old-established Firm of English Manufacturing 
Engineers, specialising in an engineering com- 
modity in rear large immediate and prospective 
demand in India, contemplate erection of an Indian 
factory. A YOUNG ENGINEER REQUIRED, to 
train with view to management. Must be in position 
to take substantial financial interest. Exceptional 
opening for man of energy and character.—Address, 
28, The Engineer Office. 28 A 


he eT TY are INVITED for the POSITION 
Z of MANAGER in a Marine Engine Works. 
Candidates aaa have good theoretical and practical 
knowledge and experience, including sea service, in 
connection with procating and Turbine Steam 
Engines, Diesel Engines, Boilers, and Foundry Work. 
—Address, giving full particulars, age, qualifications, 
experience, and ary required, 5985, The Engineer 
Office, 5985 A 











Ce ‘ORS Have VACANCY for ASSISTANT 
CIVIL, ENGINEER on Foreign Contract. Salary 
£600, two years’ agreement. on medical examina- 
tion.—Apply by a to A. C. E., c/o Brown's, 39, 
Tothill-street, 5.W. 6055 A 


D°'= REMOVAL, wre. AIR CLEAN- 
ING PLANT GINEER, with practical and 
theoretical + oy ot capable of laying out 
schemes, working out estimates, handling corre- 
spondence, REQUIRED by London Engineers. State 
full particulars experience, training, and salary 
requirement.—Address, 6065, The Engineer a b 

A 








NGINEER REQUIRED as MANAGER of Large 
Quarry Undertaking in the Midlands. Expe- 
rience in modern methods and appliances, particularly 
Crushing and Tar-macadam Plants, essential. Only 
men of proved capacity in handling labour and who 
have held responsible positions in similar undertakings 
will be considered.—Address applications, giving full 
details of past experience and stating salary required, 
6035, The Weetncer Office. 6035 A 





FE -ECTRIC CRANE MAKERS 
in the North of England 
REQUIRE the SERVICES 


of a thoroughly competent CRANE 
DESIGNER. It is essential that 
applicants possess Electrical know- 
ledge applicable to modern electrical 
crane practice. Only men of the 
highest ability are invited to respond 
to this advertisement and such 
are desired to give fullest possible 
details of their experience and suit- 
ability for the position. Applicants 
should also state the salary which 
they expect.—Address, 6041, The 
Engineer Office. 60414 





JNGINEER-SALESMAN REQUIRED by _ Well- 
4 known house to Sell Engineers’ Stores in London. 
Similar vacancy in Glasgow.—Applications, giving 


age, technical and commercial experience and salary 
expected, to be addressed to P3426, The Engineer, 
Office, P3426 A 





| a <4 WANTED for a Large Steel Works, to 

Take Charge of Maintenance of Heavy Machinery, 
including Hydraulic Presses, Boilers, Power Generating 
Station and Electric Plant. The position requires an 
up-to-date man accustomed to the control of men, 
and must have held a similar position before.— 
Address applications, which will be treated in the 
strictest confidence, giving age, experience and salary 





required, 6040, The Engineer Office. 6040 Aa 
NGINEERING ESTIMATOR.—WANTED, _ for 
Marine Engineering Works, a COST ESTI- 


MATOR. Applicants should have sound technical 
training, be well accustomed to dealing with both 
Admiralty and high-class merchant work of medium 
power, and must have previous experience in esti- 
mating, fixing dimensions, &c.—Address, stating age, 
experience, and salary required, 6025, The Engineer 
ice. 6025 a 


ENERAL WORKS MANAGER, to Take Charge 

X ot Old-established Business producing Pig Iron, 

Finished Iron and Stee!. Must possess sound tech- 

nical knowledge and experience and have real com- 

mercial ability. Excellent prospects for right type of 

man.—Address in strictest confidence, 6006, The Engi- 
neer Office. 4006 A 








UNIOR CIVIL ENGINEER WANTED for Post 
e abroad. Technical training essential and some 


experience, preferably of Railway Construction or 
Maintenance. Knowledge of Spanish desirable.— 
Write, stating age, salary required, and full par- 
ticulars, to ** L. 5. K.,”’ c/o Street's, 6, Gracechurch- 
street, Ex 6052 A 





UPIL.—A MEMBER of the INSTITUTION of 

MECHANICAL ENGINEERS, with old-esta 
blished business in Westminster, OFFERS a desirable 
and permanent POST to a GENTLEMAN'S SON with 
good general education. Premium required.—-Address 
P3440, The Engineer Office. P3440 A 





baa ng MANAGER of Sound Metallurgical Train- 
ing, to Take Complete Charge of the Low Moor 
Works of Messrs. Robert Heath and Low Moor, 
Limited. Good prospects for energetic man. Candi- 
dates should not be more than 45 years of age.— 
Replies, which will be treated as strictly confidential, 
should be addressed to the CHAIRMAN, Robert Heath 
and Low Moor, Limited, 90, Cannon-street, London, 
E.C. 4. _ 6005 A 
Fully 


W ANTED, Qualified MECHANICAL 
DRAUGHTSMAN, 


with sound knowledge of 

design in Automatic Machinery. State age, salary 

required, and give full details of experience.— 
6046 


Address, 6046, The Engineer Office. A 


a=. Young and Quick DRAUGHTSMEN, 
with experience Plenum Heating and Ventila- 








UNIOR DE AVGIEEENAR Ray TRED AT ONCE 
used to design of a D.C otors ; must 
be quick and - 3K “Giese age, experience, ay 
salary required.—Address, 6062, The Engineer Oftice, 
6062 





EINFORC > CONCRETE DESIGNERS (TWO 

REQUIRED, with specialist training.—Address 

applications, stating age, experience, and salary 
required, 6023, The Engineer Office, 6023 4 


EQUIRED, First-class AERONAUTICAL 

DRAUGHTSMEN, with full knowledge of the 

requirement of Aircraft Design. Only men of sound 

experience need apply. State full expreience and 

salary required. — Address, 5889, The Engincer Ofice, 
By 








EMPORARY DRAUGHTSM AN . AHQUIRED in 
Railway Engineer’s Office in Jondon, with ex; 
rience in General Constructional and Building Work 

Address, stating age, experience, an salary require:!, 

6034, The Engineer Office. nid 6034 4 


HE CHATWOOD SAFE CO., Ltd,, REQUIRE the 
SERVICES of a well-trained MECHANIC(| 
DRAUGHTSMAN. Speed, neatness and accuracy ar: 
essential qualifications to the appointment.—Repli 
stating age, experience, and salary expected, ae | be 
addressed to TECHNICAL DIRECTOR,’ 
Chatwood Safe Co., Ltd., Shrewsbury. 


JOREMAN MOULDER REQUIRED for Loam an: 
Sand Work in the Manufacture of Large-size:( 
Castings by Firm of Engineers in the No..h of En 
land. Wide experience and executive ability, wi 
capacity to obtain rapid output with efficiency and 
low cost essential. Applicants are requested to furni»); 
information as to age, training, experience, and salary, 
~Address, 6007, The | Engineer Of*ce, O07 A 


NOUNDRY FORE MAN W ANTED, 
lronfoundry doing loam and saha work, to ‘tak 
entire charge and to be able to do own metal mixing 
Address, stating age, experience, and salary sogatre: \ 
6024, The Engineer Office. 





2043 | A 





WANTED 





SITUATIONS 





8 TOOL ROOM or WORKS 8U PERIN’ TENDENT 


Practical and energetic ; ree 
Address, P3452, The E ‘ngineer Office Paa5z K 
Cine IL ar) R (25), B.Sc. (Eng . Passed A. Mu 

E. Exam., university training and 


years’ ree et drawing- office and on works, DE- 
SikES POSITION as Assistant, preferably on outside 





works.— Address, P34sd. The Engineer O 
*. _ - _ P3454 B 
NGINEER, Extensive Technical, Commercia! 
practical e Wii DESIRES POSITION 


LR or REPRESENTATIVE, 


SALES MANAGER, BUYE 
responsible position on oil 


poe or abroad; held 


fields, eleven years ASSISTANT to MANAGING 
DIRECTOR; well known pneumatic tool, air com 


pressor manufacturers ; excellent connection Govern 


ment depts., consulting engineers, shipbuilders, 
engineering firms; good Spanish, fair French.- 
Address, P3457, The Engineer Office. P3457 &B 





oe * oa Wide Engineering and 
commercial experience, intimate  knowledg¢ 
South-West Counties, would LIKE to HEAR from 
ges. -class FIRM REQUIRING REPRESENTATION. 
ould consider works position, maintenance, or pro 
The Engineer O 
P3445 B 


wh ikea SEEKS POSITION of RESPONSI. 
BILITY. Wide experience at home and abroad 
with general, railway, constructional, manuf., 
administrative organisation and productive efficiency 
of approved ability.—Address, P3350, e Engineer 
Office. P3350 B 
NGINEER, Sound Technical Qualifications, Exten- 
sive business experience and special organising 
abilities, late manager leading British firm in India, 
DESIRES responsible APPOINTMENT, home or 
abroad.— Address, P3389, The Engineer Ose. . 

89 B 


16 Years Works 


duction.—Address, P3445, 











NGINEER (33), Wide Experience, 





and D.O. general engineering, university train- 
ing.—Addreas, P3444, The Engineer Office. P3444 & 
> London University, Age 22. B.Sc. 

Hons., 9 months’ experience, municipal engi- 


neer’s office and on sewage disposal works, REQUIRES 
POSITION as an Assistant to Civil Engineer in or 
near }ondon.—Address, P3439, The Engineer (ffice. 





P3439 B 
ia. AL FITTER, TURNER, ERECTOR 
(27 tropical experience, public works, con 


struction, erection and maintenance of oil engines and 
plants, concrete jobs, conversant Spanish language, 
perfect health, DESIRES POST, home or abroad, 


any capacity; good education, willing worker, 
splendid references.—Address, *‘A.,"" ¢.o. Smiths, 
Liskeard. P3458 B 





JOSITION WANTED as RESIDENT ENGINEER, 
D Railways, Roads, Bridges ae. 
5871, The Engineer Office. B 
OUNG MECHANICAL ENGINEER (22), mn 
had sound practical and theoretical “training. 
DESIRES POST as Junior Draughteman ; willing to 
accept low salary for commencement.—Address, 
P3453, The Engineer Office. P3453 B 





tion. Good salary and prospects.— Write only, stating . a — — 
age, experience, and salary, CARRIER ENGINEER- Bt: LADY TRACER SEEKS POSITION in 
ING @COMPANY, Limited, 24, Buckingham-gate, London district.—Address, P3437, The Engineer 
Westminster. P3446 A Office. P3437 B_ 





Ds te pe a Thoroughly Capable 
DESIGNER, to undertake the design of complete 
range of Sheet Metal Drawing and Dieing Presses an 
their necessary Tools. The position offers good pros- 
pects to a well-qualified person. Only those having 
first-class experience in these ty of machines need 


apply. State experience an salary required. 
Confidential.—Address, 6044, The Engineer Office. 
6044 A 





RAUGHTSMAN (JUNIOR), with Pumping Machin- 

ery experience, REQUIRED for East Midlands. 

State experience, previous employers, age, salary re- 
quired .— Address, 5997, The Engineer Office. 5997 A 


RAUGHTSMAN, 





Experienced Cranes and Convey- 
ing Plants, quick and accurate. Permanent 
position, London. State age, experience, salary 
required, and when_at liberty.—Address, P3456, The 
Engineer Office. P3456 a 


RAUGHTSMAN REQUIRED, with Mechanical 
and Electrical experience, preferably in con- 
nection with Electric Battery Trucks.—Apply, stating 





age, experience, when able to start, and salary 
required, to RANSOMES, SIMS and JEFFERIES, 
Ltd., Orwell Works, Ipswich. ae 6063 * 


) ey DRAUGHTSMAN REQUIRED for 
4 Senior Position, experienced in design of Rein- 
forced Concrete Structures, Steel-framed Buildings, 
and conversant with details of building work of all 
descriptions.—Reply, stating age, experience, and 
salary required, to Box 871, at Horncastle’s, 60, 
Cheapside, E.C, 2. P3438 Aa 


FIRST - CLASS LEADING MECHANICAL 
DRAUGHTSMAN for Works Reconstruction in 
Kent. Expert knowledge of Elevating and Conveying 
Machinery essential. Cement plant experience an 
advantage. State age and salary.—Address, 6017, 
The Engineer Office. 6017 A 


ERRO-CONCRETE.—-K. HOLST and CO. Have a 

VACANCY in their Drawing-office. Applicants, 

who must have a & neering degree and at least 

three years’ specialist experience, are invited to send 

ates age and salary wy to 
1. A 








full particulars, 
1, Victoria-street, 
URNACE DRAUGHTSMAN WANTED. Experi- 


ence of Glass, Ceramic, Blast furnace Design.— 
Address, P3459, The Engineer Office. P3459 A 


ARGE ‘and Old-established i of Gesres 
4 tional Engineers in_ In REQUIRE 
ye ad — ——— ‘DRAUGHTSMAN. 
not over arried; B.Sc. preferred, 
Reply, giving tallest’ Ndetails education, i 
exper: “class work and present salary, to 
ve Aavertsing As Somer. 








"hel 
Fenchurch-avenue, London, E.¢ 





PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE &CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 








If you wish to purchase or sell a 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


& CO., 
63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 


DVERTISER DESIRES to MEET SOMEONE 
A who can INTRODUCE sound and frofitable 
SELLING LINE suitable for a first-class engineering 
plant laid out for heavy and medium work. urn- 
over required £8000-£10,000 per annum. Introduction 
of capital not necessarily an essential condition. 
Midland area.—Address, P3449. The Engineer Oeics. 








UBLIC WORKS and ENGINEERING CON- 
TRACTOR of long experience in Roads, Rail- 
ways, Waterworks, &c., ISHES to JOIN with 
another ENGINEER in WPARTNERSHIP or to 
FORM a PRIVATE COMPANY with a view to carry- 
ing out Public Works and other Engineering Con- 
Capital required about £5000 to £10,000.— 
Reviy jto.M., c/o Cree and Son, 13, Gray’s Stee square, 
W.c. 1. 6048 co 


For continuation of Small Advertise- 
ments see page 3. 
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A Seven-Day Journal 


Teer ens 
River Pollution. 


On Monday in the House of Lords the Earl of 
Balfour er nounced that it was the Government's 
intentioii t) set up two new bodies to deal with the 
vrowing evil-of river pollution. One of the bodies, 
presided by Sir Horace Monro, is to be an 
advisory committee which is to deal with such matters 
as the consideration of new legislation, the setting up 
of new river boards, and the promotion of increased 
co-operation between local authorities. The second 
body is to he a scientific committee, charged with the 
duty of conducting research on river pollution and 
of collecting and co-ordinating the results of investi- 
gations in this country and abroad. This committee 
has already begun its work. It numbers among its 
members Sir Robert Robertson, Professor V. H. 
week Professor F. G. Donnan, Sir Alexander 
CeO .. H. C, Whitehead, and Dr. G. C. Bourne. 
In the course of his remarks, Lord Balfour made it 
clear that the Government quite realised the fact that 
the problem could not be satisfactorily solved simply 
by the introduction of fresh legislation prescribing 
stringent penalties against pollution. It seems to be 
fully recognised that legislation of a purely repressive 
character might very readily result in the suppression 
of pollution and at the same time the suppression of 
the industries responsible for it. In this connection, 
Lord Balfour specifically mentioned the milk and 
cheese industries, the low-temperature process of coal 
carbonisation, coke ovens, beet sugar, and the artificial 
silk industries. All these activities, he said, were 
responsible for a serious amount of river pollution, 
and some of them, such as the beet sugar and artificial 
silk industries, gave rise to effluents of a highly noxious 
or extremely poisonous kind. It would be the duty of 
the scientific committee to study methods for dealing 
with such effluents which would not place a grave or 
fatal handicap on the industries concerned. 


The Spanish Marine. 


IN pursuance of its plan to carry out an extensive 
economic development of Spain by creating home 
industries and improving communication with markets 
abroad, the Spanish Government has entered into 
an agreement with the Compania Transatlantica, 
whereby that company will be provided with facilities 
for acquiring fourteen big ocean liners. Some of the 
vessels will be purchased from abroad and others 
constructed in Spanish yards. Four liners will be 
obtained from Italy for a service between Liverpool, 
the Spanish ports and the Far East. Four ships, of 
25,000 to 30,000 tons, will be run between Cadiz 
and New York, two of the same tonnage will carry 
on a service between Barcelona and Rio de Janeiro 
and Buenos Aires, and two of 20,000 tons will be 
employed between Cuba, Mexico and Central America. 
Two ships will be equipped for world tours. A new 
line will be organised with four ships of 15,000 tons, 
which will sail between Valparaiso and Pacific ports. 
According to the Madrid correspondent of the Journée 
Industrielle, the Spanish company will be provided 
with special facilities to enable it to compete with 
foreign companies running ships to Central and South 
America and calling at Spanish ports. 


Marking Imported Steel. 


Tue Standing Committee appointed by the Board 
of Trade to conduct inquiries under the Merchandise 
Marks Act has made a report to the President of that 
Department in which it recommends that certain 
descriptions of steel and iron imported from abroad 
should be marked with an indication of their place 
of origin and should bear that mark at the time of 
their sale or exposure for sale in the United Kingdom. 
The descriptions of material to which the recom- 
mendation applies are plates and sheets, flats, hoops 
and strips, rails, joists, angles and other sections, and 
round, square and hexagonal bars. The recommenda- 
tion does not apply to sheet bars and tin-plate bars, 
tin, terne and black plates and sheets, galvanised or 
enamelled plates and sheets, sleepers and fish-plates, 
wire, wire rods and spring steel. Neither is it to 
apply to steel or wrought iron goods when sold or 
exposed for sale in quantities of less than 14 lb. 
The indication of origin, the Committee recommends, 
should be marked in lettering of conspicuous size 
and colouring, and at the option of the person apply- 
ing it, it may be rolled or otherwise embossed, stamped 
or otherwise incised or stencilled or otherwise painted. 
The order, it is proposed, should take effect on 
January Ist, 1928. 


The New British Airships. 


Criticism of the expenditure incurred in connection 
with the construction of the two new 5,000,000 cubic 
foot airships R100 and R101 is eontained in tho 
report issued this week by the House of Commons 
Select Committee on Estimates. The airship R 100 
is being built under contract by the Airship Guarantee 
Company for the sum of £350,000 and is due to be 
delivered on September 30th noxt. The contract price 


includes a sum of £50,000 as a contribution towards 
the capital expenditure incurred by the firm. The 
second airship R 101 is being built by the Air Ministry 
at Cardington. The Committee states that it was 
informed in evidence that the construction of the 
Cardington airship would cost about £400,000. To 
this, it says, must be added £100,000 for the enlarge- 
ment of the airship shed—valued before the enlarge- 
ment at £302,000—and £50,000 for the construction 
of a mooring tower. An additional sum of £145,000 is 
being expended on the construction of a new shed to 
house the contract airship. In comparing the expendi- 
ture on the two vessels the Committee excludes this 
sum of £145,000 from the reckoning. Excluding also 
the £50,000 expended on the mooring tower “ as being 
debatable,”” the Committee finds that the Ministry 
airship will cost at least £150,000 more than the con- 
tract airship. The Committee recognises that the 
two airships, while of the same size, are being built 
of different material, the contract vessel of duralumin 
and the Ministry vessel partly of stainless steel. 
Duralumin, it says, is more expensive to buy than 
stainless steel, but stainless steel is more expensive 
to work than duralumin, and its smaller prime cost is 
thereby to some extent counterbalanced. It is 
difficult without further explanation to understand 
how the Committee has reached its finding as to 
relative costs. The expenditure of £50,000 on the 
Cardington tower does not appear to us to be in 
the least “debatable.” The tower will be used by 
both vessels and by any other airships which may be 
built hereafter. The shed at Cardington was enlarged 
not simply to enable the Ministry vessel to be built, 
but to provide a service shed for both vessels. If the 
new shed is excluded as an item in the cost of the 
R 100, the cost of enlarging the Cardington shed ought 
clearly to be excluded from the expenditure on the 
R101. The difference in cost is thereby reduced to 
£50,000. That sum can, we think, be almost wholly, 
if not quite, accounted for by the fact that a consider- 
able amount of fundamental experimental and deve- 
lopment work is being conducted in connection with 
the construction of the Air Ministry vessel. Of that 
work the contract airship is getting, and future air- 
ships will get, the free benefit. 


Rosyth Naval Base. 


Wirn the end of the war and the elimination of 
Germany as a factor in the navai situation, the 
strategic value of the base at Rosyth on the Forth, 
barely completed when the war broke out, under- 
went considerable modification. It was no longer 
essential to the country’s new naval outlook, and in 
the interests of economy it and certain other naval 
establishments were closed down a few years ago. 
The Admiralty’s decision to place the base in charge 
of a care and maintenance party created considerable 
local feeling, particularly in the town of Dunfermline, 
and unavailing efforts were made at the time to have 
the decision reconsidered. It has been widely reported 
this week that Rosyth may, in the not distant future, 
resume some shadow of its former activity, and that 
the Admiralty is at present investigating the possi- 
bility and desirability of using it as a base for all 
the reserve destroyers which are now lying at the 
Nore, Devonport, Portsmouth, and elsewhere. There 
would appear, however, to be no truth in the report. 
On Wednesday the Financial Secretary to the Ad- 
miralty stated in reply to a question in Parliament 
that there was no intention to reopen the dockyard 
as a destroyer base. He indicated, however, that the 
Admiralty was continuing negotiations with private 
firms for the utilisation of part of the property. 
Port Edgar, on the opposite side of the Firth, is at 
present employed as a base for the destroyers of the 
Atlantic fleet and for certain reserve destroyers. 


The Singapore Floating Dock. 


THE first section of the pontoon dock for the Singa- 
pore naval base was launched on Friday of last week 
at the Wallsend shipyard of Swan, Hunter and 
Wigham Richardson, Ltd. A second section was 
launched on the following day and a third on Monday 
of this week. It is expected that the remaining four 
sections will be launched by the end of next January 
and that the dock will be completed by the end of 
May, 1928. The sections will be fitted together in 
the water and tested. Thereafter, it is understood, the 
dock will be divided into two parts and be towed to 
Singapore by way of the Suez Canal. The dock when 
finished will have a lifting capacity of 50,000 tons, 
and in its construction some 20,000 tons of steel and 
34 million rivets will be used. It will be the largest 
floating dock ever built by Messrs. Swan, Hunter, who 
incidentally claim to have built more of such structures 
than all other firms put together. 


Television Developments. 


SPEAKING on Friday of last week at the statutory 
meeting of the Baird Television Development Com- 
pany, Ltd., the chairman, Sir Edward Manville, said 
that the original apparatus acquired by the company 
had been improved and extended and that many 
successful demonstrations had been given with it. 
Among such demonstrations were some conducted 








during several days over a Post Office telephone line 





between London and Glasgow. On one occasion the 
observers in Glasgow had the experience of seeing the 
image of Mr. Baird transmitted from London while 
they were talking with him by telephone over a 
separate line. In the opinion of Professor Taylor- 
Jones, Professor of Natural Philosophy at Glasgow 
University, who witnessed the demonstration, Mr. 
Baird has now overcome the chief difficulties con- 
nected with television and the improvements still 
to be effected are mainly matters of detail. Sir 
Edward Manville claimed that Mr. Baird had advanced 
far beyond what the American Telegraph and Tele- 
phone Company had done in its television demon- 
stration between Washington and New York. Mr. 
Baird, he said, had now shown that transmission 
could be accomplished without any intense spot of 
light, in what appeared to the eye to be complete 
darkness. It was hoped to be able to make permanent 
gramophone records of televised scenes which could 
be reproduced any number of times and used in con- 
junction with gramophone records, thereby enabling 
the picture to be seen at the same time as the sounds 
were heard. The company was working in that direc- 
tion in conjunction with a well-known gramophone 
firm. The company’s patents, he added, were usable 
in other important commercial aspects besides tele- 
vision, and developments in some of those directions 
were taking place. 


The L.C.C, Tramways. 


ONCE again the annual accounts of the London 
County Council tramways reveal a heavy deficiency on 
the year’s working. The statement presented at the 
Council’s meeting on Tuesday of this week showed 
that during the financial year 1926-27 the income 
derived from the operation of the tramways was 
£4,155,547 and the working expenses £3,955,257. 
The gross surplus on working was therefore £200,289, 
but against this figure has to be set debt and other 
charges amounting to £475,488, so that there is a 
net deficit, which will have to be met out of the rates 
of £275,199. On March 3lst of this year the debt 
outstanding amounted to £9,010,967. A large part 
of the deficit incurred on the year’s working is 
attributed to the general strike and to the higher cost 
of fuel resulting from the coal stoppage. During the 
year the number of passengers carried fell by 
32,119,000 to 667,103,000. The obligation of the 
Council to maintain the paving along the tramway 
routes resulted, it is estimated, in a saving during 
the year of about £233,500 to the road authorities. 


Liberia. 

THE development of the Republic of Liberia would 
seem to offer the prospect of considerable opportunity 
for the activities of British engineers and public 
works contractors. The President of the Republic, 
Dr. C. D. B. King, is at present on a visit to this 
country, and in the course of an interview he revealed 
his desire to see his native land opened up by a system 
of roads. He has a firm belief in the future of motor 
transport in Africa, and to that end is bent on seeing 
the existing 300 miles of highway in Liberia con- 
siderably extended. At the moment, the country, he 
said, was without a mile of railway, and he would 
gladly give all possible facilities to any industrial 
group that would undertake the construction of 
railways and a harbour. American interests in the 
country are, it may be noted, already considerable. 
A loan of 5,000,000 dollars has recently been nego- 
tiated with America for the development of Liberia, 
and an extensive scheme has been set on foot by an 
American company for growing rubber. Dr. King, 
however, has intimated that it is not his intention to 
seek a farther loan and has denied that a rubber- 
growing monopoly has been granted to America. 
The American company, he said, had been granted 
a lease of a million acres of land, and was at present 
employing from 8000 to 10,000 native workpeople. 
The area leased was a very small portion of the land 
available, and any other undertaking coming forward 
would be given a lease on similar terms. Labour, he 
said, was abundant and cheap, labourers receiving 
from Is. to 1s. 6d. per day. 


The Rotor Ship Barbara. 


From reports received from Hamburg, we learn 
that on her first five trips to the Mediterranean the 
rotor ship Barbara, which we illustrated and described 
in our issue of October 15th, 1926, has given a satis- 
factory account of herself, even in stormy weather in 
the Bay of Biscay. A speed of 10 to 104 knots was 
registered with the engines driving the propeller 
alone in action. With a favourable wind the three 
rotors when set going raised the speed to 13 knots, 
showing a gain of 2} to 3 knots from the rotor action. 
If one of the two engines driving the propeller was 
stopped the speed fell to 10 to 10$ knots, implying 
that the power obtained from the rotors was equivalent 
to about 530 shaft horse-power. With the rotors 
alone in action the ship made a speed of 6 to 64 knots. 
The power required to drive the rotors was about 
60 H.P. With the rotors revolving the ship had a 
list of about 4 deg. The rotors did not interfere with 
the manceuvring of the vessel in harbour. 
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Main Line Railway Electrification. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
Engineer, and 


S. PARKER SMITH, D.Sc., M.I.E.E., Professor of Electrical 


Engineering, Royal Technical College, Glasgow. 
No. XVIIL—ITALY (continued).* 


4. (A) Tae Travian State Ratiways. 


(a) Milan—Varese—Porto Ceresio.—This is the only 
being | Table V., page 87. 


important low-voltage, direct-current line, 


while in each of the other sub-stations an automatic 


lation tends to diminish the power output of a station 
when trains are running in its vicinity, since the 
regulator lowers or raises the normal voltage according 
as the current leaving the station is more or less than 
the mean. This has made it possible to divide the load 
more uniformly over the sub-stations. 

A direct-current locomotive is shown diagram- 
matically in Fig. 8 and the details are given in 
The drive from the two motors is 





worked at 650 volts, supplied by third rail. The total | by straight connecting-rods driving jack shafts which 


length of route electrified is 72 kiloms. 


factor of this line has been increased by the use of | 
storage batteries, and is of the order of 0-32, which is ' Railway).—The Valtellina Railway 





The load | are connected to the jointed coupling rods. 


(b) Monza—Chiavenna and Colico—Sondrio ( Valtellina 
in Lombardy 





an 
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fairly high. Traffic is worked mainly by motor coach 
trains, with locomotives for goods traffic. Details of 
this line will be found in Table [V., paze 31 ante. The 
power supply is from the hydro-electric stations on 
the rivers Deveria and Cairasca, where erergy is 
generated at 45,000 volts, 42 cycles. These stations 
belong to the Milan Dynamo Company. The Cairasca 


(MILAN - VARESE) 


| be completed as far as Milan. 


Swan %& 
DIRECT - CURRENT LOCOMOTIVE 


may well be described as the pioneer main line electri- 
fication in Europe, since it represents the first sueccess- 
ful conversion of a heavy service from steam to electric 
operation. The original electrification extended from 


| Lecco to Chiavenna and Colico to Sondrio ; it is now 
| 


extended southward to Monza and in the future will 
The traffic consists 


station is supplied from reservoirs having a total| mainly of passenger services. The route is steep, 


capacity of 50,000 cubic metres of water. The supply 


mains at 45,000 volts meet the railway at Gallarate | shows 


| gradients up to 


22° being found. Fig. 3 ante 


the type of three-phase overhead con- 


station (about the mid-point of the route), and this | struction employed on this line, and Fig. 4 indicates 




















voltage regulator, capable of raising or lowering the | 
normal pressure by 20 volts, is employed. This regu- | 


The trolley wires were consequently of 
small section. At the time of installation the cost of 
sub-station labour was small. Now, owing to the 
| decrease in working hours and increase in wages, the 
cost of sub-station labour has become very con. 
siderable. Thus the new installations will differ 
greatly from the original Valtellina electrification 
|as regards sub-stations, a greater line drop being 
| allowed. 

The chief details are given in Table IV., page 31, 
while data of the later locomotives are given in Table 
V., page 87, and in Fig. 9. The 1 C1 express loco- 
motives are driven by two motors with Scotch 
yoke transmission; the motors are supported from 
the frame by springs. Speed control is effected bh, 
cascade and parallel connection, additional contro! 
being obtained by varying the number of phases 
in the motors. Either two- or three-phase energy is 
available for the motors, the former being drawn 
from Scott-connected transformers and the latter 
direct from the line. The motors have six poles 
on two-phase and eight poles on three-phase supply, 
making in all four economical speeds. Further regu- 
lation and starting is obtained by means of liqui: 


average. 


rheostats. The 2C2 express locomotives, Series 
E 332, are also used on this line. Details are given 
later. 


(c) Turin—Modane.—This is the Mont Cenis Tunne! 
line connecting France and Italy vid the Alps. The 
tunnel is 13-6 kiloms. long and has been operated 
electrically on the low-voltage, low-frequency, three- 
phase system since 1914. The Bussoleno-Modane 
section has heavy gradients up to 28°/,..; a profile of 
the line is given in Fig. 10. The Turin—Modane 
section, which carries a large volume of international! 
traffic, includes the branch Bussoleno—Susa. Power 
is obtained from the Prazzo and Acceglio generating 
stations of the Maira Company, in parallel with the 
San Dalmazzo station oi the Negri Company, or from 
the State Railway's power-house at Bardonecchia on 
the river Melezet. Sub-station details are given in 
Table IV., page 31 ante, and in Table VII. 

(d) Turin—Pinerolo—-Torre Pelice and Bricherasio 
Barge.—Although not of great importance in them- 
selves, these lines represent a first phase in the work of 
electrifying other lines round Turin. The sub-stations 
are situated at Sangone and Airasca. 

(e) Savona—Ceva.—A heavily graded line with 
25°/,, slopes, connecting Savona Harbour with 
the interior across the Apennines. A profile is 
given in Fig. 10. The five sub-stations, having a 




















































































































station feeds six other sub-stations, three on each'the appearance of a switch or scissors crossing. | total installed capacity of 16,500 kVA, are fed 
ie ee | = ¢ Fae cate N 
rd) 
| % Pe | Gi mn 
) q | 4 | 
| ees | 
<- ---~---9§m ------------- ig --—--=- 612m ---—--- > | Ke —--~---60m - 
os eee . RE |--»| ke - -4------.95 m (01m) ----4-- | are ~--=-097 ar - — 
, y Y Y , Y ’ . t Y y 1 v ’ ¥ 
10:2 14°7 147 14:7 10°2 13t 13t 13t W3t Wty St We 15st 15t Wt 
1C1 SERIES E380 E SERIES E 550 (E 551) E SERIES E 552 
Migs sit ssa 
ioe 
63 
}--—----—--—— 84m - ---------— >| ! 
\k---~--------- 110 m(11'6 mj---—------- > 
¥ 1 Y v + 1 v y v y ¥ Y 
iit i7t 7t 7t it 0st st Wét 16°5t W5t west 10st 
ee tien 1C1 SERIES E 330 (E 333) 2c2 SERIES E 331, E 332 
t Swam Se 
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side, each having a capacity of 2200 H.P. In the 
Gallarate sub-station two regulating groups with 
fly-wheels have been installed to equalise the load, 


* Nos. I., If. and III. (Switzerland) appeared June 6th, 
13th and 20th, 1924; Nos. IV. and IVa. (Scandinavia) appeared 
January 23rd and February 6th, 1925; Nos. V. and VI. (Ger- 
meny) appeared June 5th and 12th, 1925; Nos. VII. and VIII. 
( Austria) appeared August 21st and 28th, 1925 ; Nos. IX. and X. 
(France) appeared October 2nd and 23rd, 1925; Nos, XI. 
and XII. (U.S.A., North-Western States) appeared February 
12th and 26th, 1926; No. XIII. (U.S.A., South-Eastern States) 
appeared March 26th, 1926; Nos. XIV., XV. and XVI. (U.8.A., 
North-Eastern States) appeared November 26th and December 
3rd and 10th, 1926; No. XVII. (Italy) appeared July 8th, 1927. 





The traction power supply for the Valtellina line 
is obtained from the two stations Morbegno and 
Robbiate, both on the river Adda, but separated 
by Lake Como. Morbegno is the original station, 
working with a head of 35 m. from an intake canal 
4-8 kilom. in length. Robbiate supplies the Monza— 
Calolzio section, and will also deal with the Monza— 
Milan section when opened. The head is 39 m. Energy 
is supplied at 20,000 volts, 15 cycles, to fifteen trans- 
former sub-stations, four of which are situated 
on the Lecco—Monza section. These sub-stations are 
smal] and are spaced about 10 kiloms. apart on the 





STATE RAILWAYS —THREE - PHASE, LOW- FREQUENCY LOCOMOTIVES 


at 60,000 volts by the Negri Company’s network. 

(f) Giovi Lines; Sampierdarena—Busalla—Ronco, 
Genoa—Mignanego—Ronco, and Lines in the Vicinity 
of Genoa.—The Giovi lines hold the record for traffic 
on the State Railway system. They connect the port 
of Genoa with the interior across the Apennine 
Mountains and have gradients up to 35°/,,. A profile 
of the Giovi Tunnel section is given in Fig. 10. The 
electrification of the Mont Cenis, the Giovi, and the 
Savona—Ceva lines was due to the fact that they had 
reached their full traffic capacity and it would not 
have been possible to increase the service by steam 
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haulage on the existing tracks. The foulness of air 
in the tunnels, especially in the Giovi and the Mont 
Cenis Tunnels, had previously caused cases of 
asphyxiation among the railway personnel and 
passengers. The aim of electrification was to increase 
the capacity of the lines without having recourse to 
the construction of new lines and tunnels, and that 
object has been completely fulfilled. The Giovi 
lines are supplied by eight transformer sub-stations, 
details of which are given in Tables IV. and VII. 

(g) Savona—Sampierdarena.—This line runs along 























lire. Thus economy of electrification has fallen con- 
siderably since 1920, and at present only the Bologna— 
Pistoia—Florence part has been electrified. 

(1) Rome — Tivoli—Sulmona and Rome — Carano- 
Nettuno.—These form the nucleus of future electri- 
fication in the Rome district, the latter being the first 
section of the important Rome—Naples electrification. 
The frequency on these lines is 45 cycles, as being the 
normal industrial frequency in the district. The line 
voltage is 10,000 volts. 

Power Supply for Low-frequency Three-phase Elec- 











is of the order of 7 per cent., é.e., it gives a too high sero 
efficiency. 

These two errors, arising indirectly from the same caise, 
happen nearly to cancel, but they result in the hull efficiency as 
usually obtained appearing a little lower than it should be, ond 
the screw efficiency as higher than it should be. In this |ios 
the explanation of the relative rotative efficiencies behind so), 
forms being apparently above unity. 

The results of some experiments with a screw, behind a plank 
in a good “ clean "’ wake and a rather turbulent one, show that 
Froude’s method of determining wake is reasonably accurat« 


Sir Richard Glazebrook said that he was extreme, 
interested in the author's work, because at the mome))t 

















the coast of the Gulf of Genoa and forms the first | trifications—The power supply to the LS.R. lines he was concerned to some extent with somewhut 
part of the Genoa—Ventimiglia (French border) line. | is from various hydro-electric stations, some being similar calculations to those mentioned in the pape: 
The power supply is from the Negri Company. privately owned, others belonging to the State. The bearing mainly upon aeronautical work and the activ: 
(h) Voghera — Alessandria, Tortona— Novi, and | energy necessary for the electrified system in Pied- of a propeller or screw of aeroplanes and airship 
Tortona—Arquata, opened in 1922, giving access from | mont and Liguria—i.e., the district round Turin and | It was clear from the paper that Mr. Baker wa 
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the Giovi lines to the Milan-—Chiasso line and thence 
into Switzerland, are of the nature of short connecting 


links. 





(9) Genoa—Pisa—Leyhorn.—The electrification of 
Tasie VI Power Stations Supplying State Railways Three 
phase Low-frequency Electri fications. 

In 
Station Owned by Installed, operation, 
kVA. kVA. 
Hydro-electri 
Acceglio Maira Co. 25,200 25,200 
Prazzo » 11,200 11,200 
58. Dalmazzo «+ e+ «+| Negri Co. | 20,000 20,000 
Bardonecchia (with addi- 
tional outside supply from 
Chiomonte, Turin) State Rlys. 20,900 16,000 
Morbegno aa 6,000 4,000 
Robbiate Edison Co 6,300 3,150 
Arquata 25,800 17,200 
Total 115,400 96,750 
Chermo-electric— 
Torre del Lago 18,750 * 
La Chiapella . State Riys. 12,500 ° 
Savona 9,1¢0 ba 


* Held in reserve in summer. Worked during winter to com- 
pensate for decreased hydro-electric output. 


this section was urgently necessary on account of 
its large coal consumption and numerous tunnels. 

(k) Bologna—Pistoia—Florence and Bologna—Faenza 
Florence.—These lines cross the Apennine Moun- 
tains by long tunnels and steep gradients, and are the 


most important lines of communication between 





laste VIL. —Sub-stations ; Northern Italy Low-voltage, Low- 
frequency, Three-phase Electri fications. 
Transformer 
capacity 
Section. Sub-station. installed, 
kVA. 
Bardonecchia 4,500 
‘Turin—Modane Oulx 3,000 
and Chiomonte 3,000 
Bussoleno—Susa Bussoleno 2,500 
Avigliana 3,000 
Turin-Pinerolo—Torre Sangone 4,500 
Pelice and Barge Airasca .. 2,500 
Lavagnola yu ad 
Sella Se", 2 ye 
Savona—Ceva San Giuseppe 16,500 
Saliceto \ 
Ceva / 
Ronco 5,400 
Busalla . . 1,500 
Montanesi 2,000 
Giovi Pontedecimo 2,000 
Rivarolo 2,000 
Mignanego 4,200 
San Quirico 1,800 
Sampierdarena 5,400 
Savona Voltri 3,000 
Sampierdarena Varazze 3,000 


Upper Italy and the Italian Peninsula. The limit 
of traffic by steam had already been reached before 
electrification. The coal used previously on these 
lines amounted to 100,000 tons per annum, costing 
about 50 million lire in 1920 or about 20 million lire 
in 1926. The cost of electric working per annum, 


including interest and depreciation on the capital 
outlay, cost of maintenance, interest for the budget 
period, and cost of energy was estimated at 25 million 





Genoa—was supplied until 1919 from the hydro- 
electric central stations on the Maira River, belonging 
to the Maira Hydraulic Power Supply Company, and 
also from the San Dalmazzo station on the river Roia 
belonging to the Negri Company, of Genoa. The 
latter company has also a reserve steam plant installed 
in the La Chiappella station at Genoa, the property 
of the I.S.R. administration. In this station there 
are two other groups, each of 5000 kVA, belonging 
to the 1.S.R. The total reserve steam power capacity 
is 12,500 kVA. The alternators are usually run as 
synchronous motors for improving the power factor 
on the Negri Company’s primary transmission lines. 
In view of the constant development of electric 
traction in the Piedmont, the administration of the 
I.8.R. undertook the direct construction of two other 
hydro-electric stations on the Melezet and Roche- 
molles streams at Bardonecchia in Upper Piedmont. 
These works were designed so as to utilise the hydro- 
electric power of the Melezet River at about the time 
of the opening of the electric line Turin—Bussoleno- 
Susa in 1920, and also the power of the Rochemolles 
shortly after the completion of the installations of 
other lines in Piedmont—+.e., Pinerolo—Torre Pellice 
and Bricherasio—Barge. The two supplies from the 
Melezet and Rochemolles streams have a common 
central station, and make use of the same buildings, 
and nearly all of the machines which were formerly 
utilised to convert the current from 50 to 16-17 
periods for the electric working of the Bussoleno— 
Modane lines before the completion of the Maira 
and Negri schemes. 

The stations at present supplying power for the 
low-frequency three-phase electrifications are given 
in Table VI., and the transformer sub-stations supply- 
ing the Northern Italy three-phase, low-frequency 
installations, with the exception of the Valtellina 
lines, are set out in Table VII. 

(To be continued.) 








Institution of Naval Architects. 
No. I1.* 
SUMMER MEETING IN CAMBRIDGE. 


THE meetings were resumed in the Arts School on 
Thursday, July 14th, when the secretary first an- 
nounced the list of names submitted for election as 
members, associate members and associates. These, 
together with the transferences from one class to 
another, totalled forty-four. 

The first paper read was “The Analysis of Screw 
Propeller Efficiency, with particular reference to 
Froude’s Method,” by G. 8S. Baker. We give below 
the author’s summary of the contents. 


SCREW PROPELLER EFFICIENCY. 


The paper gives a résumé of Froude’s method of analysis of 


propeller efficiency with new terms introduced to take account | 


of the variation of conditions behind a ship and in open water. 


Calculations have been made to determine whether the hull | 


efficiency as found by this method is correct, and the results 
show that for single screws it is liable to errors up to — 6 per 
cent. or — 9 per cent., i.e., the true value is higher than that 
obtained from Froude’s analysis. The error does not lie in the 
wake determination, as the wake fractions are supported by the 
calculation, but in the assumption that the product of thrust and 
velocity is the work done by the screw. A further error is intro- 
duced by the assumption that the hydro-dynamic conditions 
in open water represent those behind the hull, and experimental 
evidence is given to show that the effect of this upon efficiency 





"* No. I. appeared July 15th. ear? 





applying to the problem of propulsion behind the ship 
very much the same kind of arguments and the same 
kind of methods that had been found useful in the 
experiments upon the action of a propeller in the 
air. The difficulties Mr. Baker had experienced had 
also been experienced by aeronautical people, and 
particularly the fact that the intake velocity is not 
constant over the whole area of the disc. In this con- 
nection, he would like to say how much they were all 
indebted to the work of the Froude Tank, and the 
generosity of Sir Alfred Yarrow, who gave the Tank 
to the nation in order to elucidate and explain these 
really difficult matters. It was very interesting to 
find that Mr. Froude’s simple theory ; designed a great 
many years ago to explain in general terms the action 
of a screw propeller, came out so closely to the truth. 
Mr. Froude’s theory was based on two or three funda- 
mental propositions that were now universally 
admitted. Mr. Baker had shown two directions in 
which corrections to that theory were wanted, but 
it so happened that those two corrections were oppo- 
site in direction. The main conclusion from all that 
work was that within very close limits Froude’s 
theory gave us an account of what happened in the 
passage of water or air through the screw propeller, 
and the action of that propeller in propelling ship or 
airship or aeroplane. 

Mr. H. G. Williams said that Mr. Baker appeared to 
have achieved a remarkable work. He himself did 
not understand how it could be said to have corrected 
errors in Froude’s conception of hull efficiency and 
relative rotative efficiency. Those were not real 
efficiencies according to the ordinary acceptation of 
that term, namely, the ratio of the useful work done 
by a machine to the total work absorbed ; they were 
merely correlating factors to enable the results of 
screw experiments in the open to be used for the design 
of screws for propelling ships or for the analysis of 
results of trials. The real screw efficiency, when the 
screw was working behind a ship or in the open on the 
travelling frame of the experimental tank, was the 
thrust of the screw in the direction of motion multi- 
plied by the speed of the ship or frame, as the case 
might be, divided by 2 x times the product of the time 
ratio of revolutions, and the torque in the shaft. 
It was diffierent when the screw was working at given 
revolutions behind the ship from what it was when 
working at the same revolutions in the open, and he 
could see no a priori reason why it should not be 
greater in the ship than in the open, just as easily as 
it might be less, or why Froude’s relative rotative 
efficiency should not be greater than unity. When the 
equal thrusts behind the ship and in the open were 
found to be associated with different torques, it was 
clearly not safe to assume a wake value for the ship 
based on the thrust alone. In such cases the simplest 
way out of the difficulty would be to assume alterna- 
tive wakes, one based on the speed in the open, 
appropriate to the thrust, and the other based on the 

| * open ”’ speed appropriate to the torque, and to make 
two estimates of screw dimensions or two analyses, 
one beginning at the thrust or thrust H.P., as Froude 
did, and the other beginning at the torque or delivered 
H.P., as Taylor did. The truth would lie somewhere 
batween the results obtained by the two methods, 
which would generally be not very divergent. 

Mr. 8. 8. Cook said that Mr. Baker had stated that he 
| had obtained better agreement with Froude’s efficiency 
| for slips that were high than for low slip values, but 

he could not understand why that should be the case. 
He would have thought that at low slips, where the 
pressure generated by the propeller was practically 
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nil, the contraction indicated by the factor x would be 
very much less rather than more, so that less correc- 
tion would be necessary. 

Mr, Baker, replying to the discussion, thanked Sir 
Richard Glazebrook for reminding him how much was 
owing to aeronautical research in respect of screw 
propeller theory. He had used aeronautical data in 
the calculations he had made and was pleased to make 
his acknowledgment of that source. As regarded 
Mr. William’s remark that the hull efficiencies were 
not real and that there was no reason why efficiencies 
behind a ship should be lower than those in the open, 
there was, as a matter of fact, a very good theoretical 
reason for it. There was no doubt that the efficiency 
behind a ship was lower, and if by analysis an effici- 
ency which was higher than unity was produced, then 

he anaylsis was wrong, and it was because of that 
ind because his duties compelled him sometimes to 
end out an efficiency above unity, that he had felt 
it necessary to write that paper as a part explanation 
tv those to whom reports had been sent, as to why 
he had eliminated that from his reports. Mr. Williams 
had also suggested that we should take two wakes, 
me for thrust and one for torque, but wake was 
letined from momentum and there was no such thing 

momentum connected with torque. Therefore 
they would be riding for a fall if they did anything of 
the nature suggested by Mr. Williams. 

The President, proposing a vote of thanks to Mr. 
Baker, said that the paper indicated a very important 
step in advance in that very difficult subject, and was 
a valuable contribution to the “‘ Transactions.” It 
was also interesting to learn from Sir Richard Glaze- 
brook that the results obtained in work upon aero- 
plane and airship propeller efficiency were similar to 
the results which Mr. Baker was obtaining upon the 
propeller efficiency of ships. 

The next paper was entitled ‘“‘ Average Sea Speeds 
of Ships under Winter Weather Conditions,” by J. L. 
Kent. Of it we give an abstract. 


AVERAGE WINTER SEA SPEEDS. 

When powering a new cargo or passenger vessel for service 
on the western ocean, it is usual to allow a certain margin of 
horse-power in excess of that required to propel the ship at the 
requisite service speed in smooth water. Alternately, a higher 
maximum speed is needed by the shipowner on the acceptance 
steam trial than is desired on service, in order to achieve the 
same end, namely, that the vessel shall maintain a certain 
average speed on service, irrespective of the weather encountered 
en route. This margin of power is generally settled by the experi- 
enee of the builder or owner, and a large measure of the future 
success of the ship depends upon the accuracy with which the 
extra pereentage of power required has been gauged. In this 
paper an effort has been made to show how the margin of power 
was used, and its effect upon the speed of three types of merchant 
vessel on the North Atlantic route during the winter months. 
The method adopted has been to summarise the systematic data 
collected by the author throughout six winter voyages on five 
different ships and to tabulate the results for each voyage 
in such @ manner that the increase or decrease in power from the 
average for the voyage under various weather conditions can be 
easily deduced. 

The particular factors comprising the weather which affects 
the ship's propulsion may be narrowed down to wind and waves, 
as the only other phases of the weather likely to cause a reduc- 
tion in ship's speed are those affecting her safety, ¢.g., low visi- 
bility durmg fog or, on rare occasions, thunderstorms, which 
may affect her navigation. For the purpose of this research, 
therefore, weather has been expressed as the wind, speeds and 
wave dimensions prevailing around the ship at any particular 
moment, and these facts, together with the wind and wave 
directions, were gathered at regular in.tervals during the day- 
light hours in each of five vessels throughout their voyages 
across the Atlantic Ocean. These data have already been given 
in two papers before this Institution, and it is only proposed to 
generalise briefly on the facts collected. 

The weather was classified in four groups, as shown in 
Table I. below :; 


Tasie I. 


Wind force, Wave height, 


Weather Beaufort numbers. in feet. 
Fine é< 0 to 4 3 
Moderate oo: oo EGF 3and ty 
Rough .. ; we Fee - lO and < 30 
Very rough 9 to 12 30 


For each ship all the observations were placed in the ascend - 
mg order of power constant (Cs) value, and the weather group 
assigned to wind and waves marked against each. It was then 
& comparatively simple matter to allot the weather group to 
which each observation belonged, and the percentages of time 
on voyage during which each of these groups persisted is given. 
The percentage of time for moderate and rough weather taken 
together was about 70 per cent. for each ship, indicating that 
from January to March less than 30 per cent. of the time on 
voyage may fine weather be expected. Tho ship speeds, power 
constant (Cs) and shaft horse-power per ton of displacement, 
were obtained by averaging all the data taken during the obser- 
vations. These observations were made at approximately 
regular intervals during the daylight hours only, and the assump- 
tion has been made that the average day and night weather were 
the same throughout the voyage. 

In Table II. are given the maximum fine weather speeds and 
power constants (Cs) possible in each ship for the average shaft 
horse-power per ton of displacement for the voyage. 

These figures represent the fall in average sea speed in winter 
below the maximum fine weather figures, together with the 
minimum percentage increase in shaft horse-power necessary 
to obtain the same average speed on the voyage as each ship 
obtained in fine weather. These increased powers would have 
to be used throughout the whole of each of the voyages, but as 
this would generally not be economical in fine weather, nor 
possible in very high seas, owing to risk of damage to ship or 
engines, a more practical assessment of the increase in average 
speed possible in these ships is given below. It should not be 
forgotten that averaging dounes in this manner includes such 
variable pers aa] factors as the judgment of the master with 
respect to the amount of “ nursing ” his ship required in ay 
weather, good or indifferent navigation and steering by the dec 
officers, and the amount of continuous attention which it is 
possible for the ine-room staff to give to efficient engine 
pr Ision, especially in rough weather. 

The margin of power given to a vessel will, in general, only be 
used during moderate and rough weather in all but the fullest 
ships. In a well-designed ship, it would be uneconomical to use 
the margin of power in fine weather, as the speed attained would 





motion of the ship causing fracture of the tail end shafts or 
propeller blades, so wrecking the engines, compel the engineer 
to reduce power when meeting very rough weather. 

To install the extra power, weight and space are occupied by 
the propelling machinery at the expense of cargo or passenger 
accommodation, so that for economic reasons alone the increased 
percentages of power allowed should not be too large. The type 
of engine used and other purely technical considerations will also 
limit the margin of power possible in any ship. 

For various reasons the maximum shaft horse-power avail- 
able during any one voyage may vary somewhat from the maxi- 
mum power obtained on the acceptance trial. The assumption 
has been made that the maximum shaft horse-power recorded 
which oceurred during the finest weather experienced during the 
voyage was the maximum power available, and the margin of 
power for the particular voyage was the percentage excess of 
this power over the average for the whole trip. The margins of 
defined are as follows: 


power so For voyages westward, 
Taste lil 
Direction of 
Ship. weather 
to ship. 
Montcalin Meeting 
Oroya .| Meeting 
San Gerardu -| Meeting 
Montcalm Meeting .. 
Followimg.. .. .. 
Average for voyage 
Oropesa Meeting 
Followmg.. .. .. 
Average for voyage 
| 
San Tirso | Meeting 
| Following... .. .. 
| Average for voyage 
Taste It. 


Westward voyages. 
Weather. 
San 
Gerardo. 


Montcalm Oroya, 


Fine 


Montcalm, 7 per cent.; Oroya, 15 per cent.; San Gerardo, 
19 per cent. For voyages castward, Montcalm, 13 per cent.; 
Oropesa, 12 per cent.; and San Tirso, 13 per cent. Some idea 
of the amount of use that will be made in each type of vessel of 
such margins of power as are available is shown by the following 
analysis of the six voyages considered in the paper. 

The average power of each ship for the whole voyage has been 
taken as the normal power available during the voyage, and the 
average percentage increase or decrease of power which was 
used during each type of weather is given in Table III. This 
table illustrates how the ship's officers use the margin of power 
in an endeavour to meet the three onerous conditions, viz.; 

(a) Keeping time, 

(6) Avoiding damage to engines and ship, and 

(c) Running economically, 
which the circumstances of their trade impose upon them. 

During the westward voyages, where no following weather 
assisted a ship, it will be seen that when meeting very heavy 
weather a reduction of 6 to 7 per cent. of the average power was 
necessary in the two finer vessels, and probably much more 
than this would have been imperative in the fullest ship. This 
reduction in power was necessary to avoid damage. In moderate 
and rough weather the San Gerardo still had to reduce power 
from 3 to 9 per cent., but the finer craft were able to increase 
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their power about 2 per cent.—possibly at the expense of 
economy—in order to make up time. In fine weather the fullest 
ship increased her power 10 per cent.—to keep time—whilst the 
finer boats were able to use reduced power in the interests of 
economy. During the eastward voyages, full advantage was 
taken of the following weather. In the Montcalm the average 
power was increased 3 to 10 per cent., and in the San Tirso 
4 to 5 per cent., over the average power for the voyage, in all 
weather from moderate to very rough, when the seas were 
following the ship, as under these conditions no risk attended the 
use of the full power. Consequently, when meeting the weather 
on these voyages, economy could be studied to a greater extent 
in fine and moderate weather, and this is reflected in the figures 
given in Table IIT. 

The Oropesa’s power was increased | per cent. during the 





then'give a smaller cash value return for the fuel consumed. 
Risk of damage to the structure and the possibility of violent 


rough weather, but in the very rough seas it became necessary 


Average Margins of Power Over or Under Average Power for Voyage used during each Type 


- 24% less 10$°% more 
Moderate 24% more 2% more 3%, less 
Rough 2%, more 1°% more 9% less 
Very rough . . 7% less 6% less 
Direction of weather to ship Meeting Meeting Meeting 





Black Coef fie: 36S. 
| Tons 


_| as rea . i 
| fem eaad Knots_| 


DIAGRAM FOR THREE SHIPS 


to reduce speed to avoid pooping. The speed so lost was re- 
gained in fine weather by increasing the average power by 5 per 
cent. While it is realised that the number of voyages surveyed 
is too few to confidently make any sweeping general deductions, 
it is hoped that the results given in the paper are sufficiently 
informative to throw a little light on the ol governing the 
powering of ships for winter weather conditions. The author 
remarks that while there is no prospect at present of man con- 
trolling the weather conditions of the Atlantic, yet it is con- 
ceivable that by avoiding unsuitable dimensions and form in 
ships, increased economy of propulsion and reliability in time- 
keeping may be achieved. It was partly with this end in view 
that the research into the conditions of proplusion of ships at 
sea in rough water was instituted by the Advisory Committee 
of the William Froude National Tank. 


Mr. Andrew Hamilton said that it seemed to him 
that the biggest factor in the average speed of a ship 


Maximum Fine Weather Speeds and Minimum Margins of Power to Maintain this Speed. 





Average Minimum power 
Maximum Average loss in margin required 
speed, Minim m 8.H.P. speed on to maintain 
knots, Cs dispt. voyage, maximum 
knots. speed 
16-5 1-340 0-533 1-64 30% 
13-68 1-560 0-391 2-20 68%, 
10-91 1-400 0-170 2-75 139% 
15-64 1-340 0-440 
16-14 | 1-340 0-482 
15°75 1-340 0-450 0-95 20% 
1-700 0-205 
1-700 0-200 
1-700 0-292 1-13 32%, 
9-71 1-350 0-122 
9-89 1-350 0-128 
9-77 1-350 0-124 1-19 46°, 


of Weather. 


Eastward voyages. 


Montcalm. Oropesa. San Tirso. 


4% less 5% more | 2% less 1% more 14%, more 


43% less 3% more 3% less $% more 5% less 4% more 

1% more 10%, more - 1% more 6% less 5% more 
8%, more %, less 

Meeting Following Meeting Following Meeting Following 


was the margin of power, and it was almost as im- 
portant as the shape of the ship. The demand was 
that the power should be kept practically constant as 
long as the machinery and the hull would not suffer. 
With compound engines it was necessary to reduce 
the speed of the ship to save the engines in bad 
weather, but with triple-expansion engines it was 
possible to run them much faster and the limiting 
factor became the hull. With the turbine the demand 
was to maintain the speed of the machinery as nearly 
constant as possible, and at the same time to get the 
form of the ship adequate for the work asked for it. 
His investigations had always led him to put the 
average bad weather that had to be experienced at 
sea at about 65 per cent., and he noticed that Mr. 
Kent suggested 70 per cent. Mr. Hamilton then 
showed a diagram—which we reproduce—telating to 
three different ships of the same dimensions, each 
having a different coefticient, for seventy days’ running, 
the distance being 17,000 
knots. The first ship had 
a coefficient of «765, with 
a deadweight of 11,300; 
the second ship had a coefti- 
cient of -777, with a dead- 
weight within 100 tons of 
the first ship; whilst the 
third ship had a coefficient 
of -008, the average speeds 
in the three cases being 
10-2, 9-16 and 8-1 knots 
respectively. A considera- 
tion of this diagram, he 
said, convinced him that 
nowadays there was less 
nursing than used to be 
the case in the endeavour to 
keep up the power. As to 
power reserve, there were 
very few shipbuilders who 
had the power reserve they 
would like. They had to 
keep as near to the contract 
speed for the voyage as 
possible, and in estimating 
they were compelled to 
allow much less than would 
be desirable for the North 
Atlantic. 


Mr. J. Lockwood Taylor said that the scheme of 
weather classification adopted by the author had the 
merit of being based on first-hand information, and 
it differed from attempts at classification based on the 
same vague information contained in the average 
voyage report. It was of some interest to apply the 
average winter weather frequencies to the speeds in 
different weathers, thus obtaining approximate 
average speeds for the three vessels under the same 
normal winter conditions. From a study of the 
author’s tables it appeared that the fine weather 
speeds given were respectively 7, 14 and 54 per cent. 
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greater than the averages. Those figures should give 
@ truer comparison between the vessels than the mere 
average speeds of the individual voyages, for which 
the corresponding figures were 16, 19 and 37 respec- 
tively. Analyses of some hundreds of voyage reports 
by himself had shown that for the North Atlantic 
the worst period appeared to be January and February 
and the average speed of a voyage undertaken in 
March might only be 7 per cent. below the average 
for the year, as compared with a maximum of 10 per 
cent. in January, March being presumably counted 
as a winter month. The remark in the paper that 
“in a well-designed ship it is uneeonomical to use, 
the margin of power in fine weather,” rather seemed to 
ignore the fact that the economical speed of a vessel 
being designed, é.e., on which the power had not been 
tixed, was quite distinct from that of a vessel in service 
in which a margin of power might happen to be avail- 
able, the cost of increasing speed being obviously 
much higher in the former case. The question of the 
rate of variation of the power of the machinery was, 
of course, a separate matter, but it could easily be 
shown that a vessel using, in fine weather, say, 90 per 
cent. of the average power and 110 per cent. in rough 
weather, would be handicapped, as compared with one 
maintaining a steady 100 per cent. and averaging 
# similar or slightly better speed, on account of the 
greater weight, cost and space of machinery. The 
necessity for reduction of power in very rough weather 
would affect both vessels almost equally, but, if 
anything, it would worsen the case for the vessel with 
the margin. The question of the compatibility of the 
demand for a power margin with the higher average 
efficiency of the installation was hardly within the 
scope of the paper, but it would be greatly appre- 
ciated if the author would add to the paper a note 
as to the various machinery types and also whether 
coal or oil was burned, as that was known to affect 
very considerably the percentage of maximum power 
attaimable on the average and would facilitate the 
comparison of the results given for the different 
vessels on which voyages had been made. 

Mr. W. G. Cleghorn said that the scope of the paper 
was limited to recording certain experiences at sea, 
but the clue to the motive was contained in the state- 
ment, that “‘ by avoiding unsuitable dimensions and 
form in ships, increased economy of propulsion and 


the Atlantic, had given the maximum as 30ft., but 
according to the table in the paper there were waves 
of 30ft. in height, for as much as 17 per cent. of the 
voyage. He would like to know how Mr. Kent made 
these observations of the waves. 

Mr. H. M. Napier, commenting on the fact that Mr. 
Kent’s observations were made under very great 
difficulties in the Atlantic, said that his experience 
on what happened in that ocean, was that it must 
upset any formula for waves. Personally, he had 
never observed waves more than 15ft. in height going 
eastward on the Atlantic, and they had had the effect 
of slowing the vessel down from 16 knots to 8 knots. 
It would also be interesting to know how Mr. Kent took 
his times. Rolling time was taken from the ship, and 
Mr. Kent had only taken part of the day. Was that 
accurately taken ? It must be accurate for a formula 
to be based on it at all. The paper also might have 
given more information about the causes that pro- 
duced variations of the speed of the vessel. Rolling 
had a very great effect, because the propeller was not 
thrusting when the ship was rolling 

Mr. G. 8S. Baker, referring to the suggestion made 
by Mr. Cleghorn that officers of ships should gather 
data of the kind indicated and that they should be 
published, said that there was an immense amount of 
that sort of data knocking about, and considerable 
experience in trying to make use of it showed that 
it really did not serve a very useful purpose. Such 
data must be gathered together by experienced people. 
They were now looking for an opportunity for Mr. 
Kent to continue his work on a high-speed boat. So 
far he had not done any work on boats of the type of 
the Mauretania, and they would particularly value 
an offer from a shipowner to enable work of that nature 
to be carried out. The second point he wished to 
make was one rather to justify themselves at Tedding- 
ton. Mr. Kent’s data had been used considerably 
in the work done there, and suggestions were made to 
a number of firms in connection with their hull design 
and propeller design as a consequence. He could say 
quite definitely that no propeller had been suggested 
by the Froude Tank in the last four years which had 
not been designed for average sea conditions, with 
the proper average percentages put on, such as Mr. 
Kent had deduced in his work. 

Mr. E. B. Moullin, referring to the information 


had begun by referring to the margin of power betwee, 
the smooth water trial and service speeds, he ha 
been concerned particularly with margins between 
smooth water and rough water service speeds. Tho 
information given on that subject in the paper would 
repay most careful study, although he did not think 
that it was of as much practical importance as tho 
relation between speeds and powers on trial and on 
service. 

Mr. Kent replied only to one or two points in tho 
discussion and promised a fuller reply later. As tu 
measuring wave heights, he said that the method was 
described in his 1924 paper. It was guessed ; ship's 
officers and other people used to assist, and it was 
very remarkable how close they all came. He him 
self was in such a position that he was over the crest 
and the trough of a series of waves, and his guess in 
that case came out absolutely right. 

A cordial vote of thanks was passed to Mr. Kent. 

The final paper was “ Deformations and Stress 
Distribution in Rigid Airships,” by Professor William 
Hovgaard. 


DEFORMATIONS AND STRESS DISTRIBUTION IN Ricip 
AIRSHIPS. 

This paper being entirely of a mathematical 
character cannot be usefully abstracted, and is not 
of sufficient general interest to justify our printing it 
in full. The work embodied in it was inspired by the 
author's investigations into the deformation of curved 
cylindrical tubes when subjected to bending moments. 
In such tubes the maximum stresses do not occur at 
the points most distant from the neutral axis, but 
at points on each side nearer to that axis. In addition, 
they may be much greater than they would be in a 
straight tube. A similar action occurs, according to 
the author, in all girders having curved flanges. The 
theory is developed and applied to the curved girders 
of airships, two cases being examined, namely that of 
a structure having no keel and that of a structure 
having a keel which prevents shearing deflections. 

Professor R. V. Southwell said that the order of 
redundancy in an airship structure, when the most 
far-reaching simplifications possible were made, was 
round about 150, and that would indicate to any- 
body with experience of the technique of working 
out the stresses in redundant frameworks that some 











reliability in time-keeping might be achieved. In 
practice the naval architect was asked what margin 
was necessary to maintain a given average speed on 
service, but’ the naval architect replied that that 
depended on how and when the margin was going to 
be used. He was probably informed that it would be 
used in fine weather with 80 per cent. full power and 
in moderate and rough weather with full power used, 
whilst in very heavy weather 76 per cent. full power 
would be used. The margin of power necessary over 
the trial power for the three vessels mentioned in 
the paper would be 45, 65 and 154 per cent. respec- 
tively, and although the author stated that that was a 
comparison of the performance of ships of different 
fullnesses, he personally would emphasise the point 
that the comparison was really based on the weather 
experienced by the respective ships. There would be 
general agreement with the author’s statement that 
the number of voyages surveyed was too few to 
allow any sweeping general deductions to be made, 
but he saw no reason why data similar to that given 
in that paper should not be continuously recorded by 
the officers of ships on service. For that purpose he 
suggested that the author's classification of weather 


TORQUE RECORD MADE ON A TURBINE 
given by Mr. Kent as to measuring average values 
of S.H.P. in a seaway, said that much difficulty was 
introduced by the pitching of the ship, which forced 
the torque values to range over a considerable amount. 
In very moderate pitching the torque went down to 
at least half the maximum. Obviously, the torque 
value was far from constant, and he had always 
found it extraordinarily difficult to estimate the most 
probable value of the torque for any particular period 
of time in heavy weather. By the aid of a meter 
which he had developed and described to the Institu- 
tion a year or two ago, he was able to take a con- 
tinuous record of the torque and he exhibited 
some of these records showing the varying efficiencies 
due to pitching in the North Atlantic in a very 
moderate summer gale. The record reproduced was 
taken in a turbine ship which was pitching in a 
moderate seaway. The torque zero is the black line 


| at the bottom of the record and this line is broken 


should be provisionally adopted as a standard for | 


recording the power on service and that a diagram 
should be used showing the I.H.P. or the 8.H.P. 
for any speed of ship and revolutions of the pro- 
peller. The construction and advantages of such a 
diagram were fully explained by Dr. Telfer in # recent 
paper before the North-East Coast Institution. 
Professor J. R. Jack said that it was impossible 
to make the variability of the weather a basis of a 
contract between the shipbuilder and the shipowner. 
The contract between the shipbuilder and the owner | 
must be specified at some quantity which could be 
implemented precisely to the speed of the measured 
mile, and the shipbuilder, who was usually the ship 
designer, was compelled to design the ship for trial 
trip speed and let all the other conditions go. Mr. 
Kent's paper would be of great advantage if it helped 
the shipowner somewhat to make up his mind on that 
point. The design of the machinery, however, to 
suit that condition was a very serious problem, 
because if the machinery was designed for trial trip 
conditions, when taken to sea it would probably 
absorb 20 per cent. more power for the same speed. 
Professor Hovgaard referred to the wave heights 
given in the paper, and said it seemed extraordinary 
to him that such wave heights should be encountered. 
Dr. Scorsby, in his observations of wave heights in 


by vertical revolution marks made by each of the 
two shafts. The torque curve is obtained by drawing 
a smooth line through the tops of the fine vertical 
lines on the record. The record lasts over two com- 
plete pitch periods of the ship ; the torque falls to a 
low value when the propeller immersion is &@ minimum. 
It may be found that the torque is then only 60 per 
cent. of the maximum value, and it may be found 


| that the mean torque is not the mean between the 


maximum and the minimum. This record shows 
how difficult it is to estimate shaft horse-power of a 
ship im @ seaway by any torsionmeter which does not 
give a continuous record. 

Mr. H. G. Williams said that whilst the question 
dealt, with in Mr. Kent's paper was of great practical 
interest, especially to shipowners, the shipowner 


|could not very well make the builder contractually 


| average weather condition from others. 





responsible for the speed of the ship on service, which 
might not be ascertained by a satisfactory arrange- 
ment for years after the ship was built. As a rule, 
the owner did not ask for a ship with a guaranteed 


sea speed, but with a guaranteed loaded trial speed, | 
which was higher than the required service speed by | 


@ margin which the owner knew or thought he knew 


| by experience with other ships to be adequate. That 


was the most satisfactory way of providing for sea 
speed for all purposes concerned. Its main defect 
was that the particular measured mile on which the 
trial speed was to be ascertained, could not very well 
be specified, and some measured miles had # different 
It, rather 
appeared from the paper that although the author 


| 








analysis of the problems of the airship was essential. 
But the author gave analyses of doubtful validity, 
namely the separation of the shell as a structure for 
resisting flexure from its bracing system, as a means 
of resisting shear. It was impossible to separate 
members into one or other of these two categories. 
That objection no doubt would lose its force if 
there was no practical alternative to such a separa- 
tion, but there was such an alternative in the theory 
applying to the taper bag in which the keel could be 
included. An unintended impression created by the 
paper was that airships were immensely flexible; a 
kind of floating waste-paper basket. Everything 
was said to be “of relatively small stiffness”; but 
relative to what ? As a matter of fact, some diffi- 
culties arose from stiffness of modern girders rather 
than from their flexibility. Professor Southwell 
indicated the outlines of his theory by several dia- 
grams on the blackboard. 
Colonel Richmond said that 
ship stressing were based on the work of the Airship 
Stressing Panel, which was published in the report 
of the Aeronautical Research Committee, R and 
M No. 800. When a braced type was subjected to 
external loading actions there was a relative move- 
ment of one bulkhead with respect to its neighbour, 
and that movement might be analysed into some or all 
of six possible simple types of displacement, which 
were a horizontal displacement in its own plane ; 
a vertical displacement in its own plane; an axial 
movement along the axis of the tube; a radiation 
about the axis of the tube ; a radiation about a hori- 
zontal axis at right angles to the axis of the tube; a 
radiation about a vertical axis at right angles to the 
axis of the tube. Having postulated any one of these 
simple displacements, it was a straightforward matter 
to calculate by solid geometry the resultant strains 
and stresses in all members. That was a process very 
similar to that employed by Professor Hovgaard in 
the paper, where he dealt with the isolated problem of 
a simple rotational movement of one bulkhead with 
respect to its neighbour. Airship design was in its 
infancy, and still in a state of flux. The system of 
constructing the shell of a series of braced rectangles 
formed of longitudinal girders, transverse girders and 
diagonal wires, would probably persist, so that in so 
far as useful formule could be found for stressing. 
Such formule as were, independent of the stiff- 
ness of the bulkhead would have a large measure 
of permnanence. The same, however, could not be 
said of the means employed to achieve stiffness in the 


modern ideas on air- 
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bulkhead itself. In the R101, now being built for 
the Air Ministry, a radical departure had been made 
from the Zeppelin principle, on which all rigid air- 
ships in the world previous to R 101 had been based, 
and an entirely different form of transverse bulkhead 
had been adopted. Some types of transverse frames 
could easily be stressed under the action of the local 
external loads, although the conventional Zeppelin 
type suffered from so many cross bracings, and hence 
redundancies, that rigid analysis was not possible. 
\t the same time he felt that theevelopment and 
application of formule to deal with the secondary 
effects in the shell due to frame distortion was almost 
outside the sphere of practicability. It was possible, 
however, to devise experiments which helped con- 
siderably when designing a new type of airship, and 
Colonel Richmond concluded by describing some of 
the results obtained from a full-scale experiment on a 
test section of the structure of R101. A portion of 
the hull representing the largest bay, 130ft.-in dia- 
neter and 50ft. long, was attached to the door of the 
iirship shed by means of flexible connections and 
allowed to project as a cantilever without support at 
the face away from_the door. That face was loaded 
with a weight of 6 tons, all concentrated close to the 
bottom of the frame. That represented about the 
largest unbalanced shearing force ever likely to be 
ipplied to any one bulkhead of the airship, even when 
flying with one gas bag deflated. The distribution of 
the loads was altered several times. The weights 
were then removed, and a gas bag was inflated in the 
section, which was thus sheared upwards instead of 
downwards. Finally, the connections at the door 
were removed and the section floated off and inclined 
to an angle of 30 deg. to represent severe pitching of 
the airship. The strains in the girders and wires were 
recorded continuously by electrical gauges. The shear 
wires were found to take only about 70 per cent. of 
the total shear, the rest being accounted for by the 
stiffness on the longitudinals. That was not surprising, 
seeing that their depth was about 26in., so that a 
force of about one-third of a ton would be required 
to deflect the centre of a double span by 2in. With 
the load concentrated at the bottom of the frame, the 
deflection of the top of the frame was - lin. and of the 
bottom 5-lin., so that the deflection of the 130ft. 
diameter was only 5in. In view of these facts, Pro- 
fessor Hovgaard’s opening remarks as regards stiff 

ness of longitudinals and frames could not be taken 
to apply at any rate to R101. It was interesting to 
know that the concentrated loads tended to cause 
what might be described as a bulge or blister, inas- 
much as the deflections, and hence the loads, both in 


the shear wires and longitudinals, tended to pile up | 


in their vicinity. 

Mr. W. H. Whiting said that he was one of a Com- 
mittee which the first rigid airship at 
Barrow, the one called the Mayfly, and the thing 
that had struck him that morning was thet the stresses 
of the shear wires were governed largely by the initial 
stresses in the vessel, and in the case of that par- 
ticular airship the wires broke even when the airship 
Since, then, of course, enor- 


ce msidered 


was at rest in the shed. 
mous improvements had been made in the matter of 
determining the initial stresses in those wires in the 
framework of the vessel at rest, but it still seemed to 
him that there must be considerable effect in the way 
of maximum stress in the manner Colonel Richmond 
had mentioned. 

Professor Hovgaard, in the course of a brief reply, 
said that he wanted to make it clear that he had found 
that the resultant forces were much smaller than he 
had anticipated, and the numerical examples in the 
paper gave some idea of that. He had merely taken 
one aspect of the problem, and considered it analytic- 
ally, but he would not suggest that what he had done 
should take the place of the nore complete analysis 
which Professor Southwell had evidently developed. 
He had intended to point out certain facts which 
might not have been so obvious or known to people 
generally, namely, that such frames could bend in the 
way they did. He had begun by saying that he con- 
sidered that the work on shear wires should be con- 
sidered together with work on frames, but it was only 
by assuming a shear deflection as something inde- 
pendent and separate that he got consistent results 
from the mathematical point of view. Referring to 
Colonel Richmond’s remarks, he said he supposed 
that shear wires might break before they were 
expected otherwise to do when in flight. In the case 
of the Shenandoeh, some of the witnesses said they 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


HIGH-PRESSURE RECIPROCATING ENGINES. 
Sin,—It-was not my intention to enter your correspondence 
columns, but if you should consider the enclosed diagrams and 
particulars of sufficient interest to your readers, you are quite at 
liberty to make what use of them you may think fit. 

At the time the vessels fitted with the five cranks were running 
they caused a deal of controversy regarding their economy in 
consumption of fuel. I am of opinion that if they had not been 
cramped for boiler power the estimated results would have been 
nearer attained. 

The costs of the machinery of these vessels, I understand, was 
very great, which, combined withthe troubles of the tubes in 
the boilers, caused shipowners to fight shy of them. I may say 
I experimented with them as regards working with the jackets 
off, inlets outlets of superheater regulated various 
ways, &c., and I am of the opinion that to-day a similar set of 
engines and boilers could be built and run far more economically 
than anything we have got running. 

Pressures and Temperatures Relating to Diagrams.—-Boiler 
pressure, 265 lb.; casings: Ist M.P., 122 1tb.: 2nd M.P., 48 Ib.; 
2 L.Ps., 161b.; jacket pressures, 190 1b., Ist and 2nd M.Ps.; 
9 Ib. both L.Ps.; 2nd L.P. casing, 90 Ib.; 
vacuum, 27in.; revolutions per minute, 
70-5; stop valves on boilers, full open ; inlet valves to super- 
outlet valves from superheater coils, 
full open ; throttle and stop valve on engines, full open ; wheel 


and in 


coil pressure in 


barometer, 30-25in.; 


heater coils, 2 turns open ; 


























aP. 
a 
Mean Pressure 73 65 Los 
a — L 
wn 
Mean Pressure 35 65 Los 
A L 
n 
wr 
—_— 
Bran P wn ’ 
a L 
265 
A L 
» 
Mean Pressure 8S lbs 
a— ——L 
280 
2nd. LP. — 
Total LHP. 1287 
———————— 
Mean Pressure 13 625 Los 


Te Cxowtew Swaw Sc 


of reversing engine, 3 turns shut in; H.P. expansion, shut in to 
all others, full out. 

Temperatires.-On_ deck, 
stokehold, 95 deg.; mean temperaturo of air entering the fur- 
naces, 357 deg.; te:nperature of waste gases at the smoke-boxes, 
628 dex.; 
waste gases at the fans, 448 deg.; teinperature of the steam at 
the inlets to supagheater coils, 411 deg. at 265 1b. pressure ; 
temperature of steam at the outlets from superheater coils, 
469 deg.; temperature of steam at the stop valves on engine, 
466 deg.; sea, 64 deg.; discharge, 102 deg.; feed at the hotwell, 
166 deg.; at the inlet to contact heater, 164 deg.; at outlet from 
contact heater, 230 deg.; at the inlet to surface heater, 228 deg.; 
entering the boilers, 296 deg. 
Coal.—-Penllyn Merthyr ; 
consumption per day, 17 tons : 
main engines. 

Description of Machinery and Boilers.—Quadruple-expansion, 


3in.; 
72 deg.; engine-room, 95 dezg.; 


waste gases above the superheater coils, 516 deg.; 


quality, good; ash, 7 per cent.; 


L-114 per [.H.P. per hour for 





heard the distinct snapping of wires as the vessel fell. 


In the afternoon of Thursday, July I4th, degrees 
were conferred by the Vice-Chancellor in the Senate 
House. Among them were three degrees of Doctor 
of Law (Honoris causa) conferred respectively upon 
the Duke of Northumberland, Sir Archibald Denny, 
and Sir Eustace Tennyson d’Eyncourt. 


(To be continued.) 


five cranks ; diameter of cylinders, 17in. and 24in. and 34in. 
and 42in. and 42in. by 42in. stroke ; diameter of piston-rods, 
4%in. The cylinders and casings, with the exception of the 
H.P., In the 2nd M.P. valve casing were 
steam coils, H.P. a piston valve, the others being ordinary slide 


were steam jacketed. 
valves. Air, circulating, two bilge, and two feed pumps worked 
off the 2nd M.P. engine. Two Weir pumps for feeding the boilers. 
Boilers..—_T wo 8.E. Seotch type, 267 Ib. W.P., 13ft. diameter 
by 10ft. Gin.; six furnaces, 3ft. diameter ; Servé tubes ; 
surface, 86 square feet; heating surface, 2846 square feet ; 
induced draught (Ellis and Eaves) ; two fans driven by two single- 


grate 











KEEN motor-omnibus competition has led to the 
Northern Counties (Ireland) section of the London, Mid- 
land and Scottish Railway reducing its return fares to 
a level below even the pre-war rate. Between Belfast and 
Portrush, for instance, the first, second and third-class 
fares are I1s., 9s. and 7s. respectively, instead of 29s. 10d., 


23s. 4d. and 19s. 


acting enclosed type of engines. 
Liverpool, June 23rd. 


G. L. Carrray. 


BEAM ENGINES. 


We read with interest in some of your recent numbers 
and in this con- 


Str, 
accounts relating to the “last beam engine,” 
nection we bey to Seb that we made two « vmpound bean cnvines 
with high-pressure fit. lin. stroke, 


low-pressure cylinder 38in. diameter, ft. stroke, both cylinders 


cylinder, 23in, diameter, 


having valves on the Corliss principle, for the East Surrey Water 
Company, Purley, Surrey, in 1904. We might add that we had 
supplied this company with beam engines prior to that date for 
other pumping plant, but the engines above referred to supplied, 
in 1904, are the last that we have made for this company. 

There are several beam engines working in our district driving 
cotton mills, and we have quite recently supplied a new beam for 
one of them. 

We thought this information might be of interest to your 
readers. 

8. 8. Storr anv Co. 
Haslingden, near Manchester, July 13th, 








SIXTY YEARS AGO. 


Wiru the Paris Exhibition of 1867 a new word had been 
introduced to the inhabitants of this country. It was the 
word chic. It is still in use, but from a note in our issue of 
July 19th, 1867, it is to be inferred that its meaning, to 
us at any rate, if not to our neighbours on the other side 
of the Channel, has changed with the passage of years. 
The word, it seems, was first employed to express a quality 
existing in the works of certain painters. A picture in 
which very little thought or sentiment was made to go a 
long way was said to display chic. If an artist had very 
little to paint about and was skilful and knew how to 

lease he resorted to chic. From painting the word was 
extended to various descriptions of work which had 
nothing to do with the artist's calling. We boldly stated 
that in excessively dull seasons when engineers rested from 
their labours and there was nothing new in the world of 
science to present to our readers, we threw a little of the 
chic quality into our lucubrations. In its modern accepta- 
tion chic may be translated as nearly as possible by 
“ dainty,”’ and has no longer, in English ears, the meaning 
of making a little go a long way— in spite of the fact that 
the word is now used almost exclusively to describe a 
quality in feminine fashions. We have to confess that 
in our issue of July 19th, 1867, we find the quality of chic, 
in its original meaning, displayed to a noteworthy extent. 
There is little or nothing in it of general interest to the 
modern reader. The times were dull, for the country was 
slowly recovering from a disastrous commercial panic. 
It is to be feared that something of the prevailing dulness 
found a reflection in our columns. The Royal Agricultural 
Society's Show at Bury St. Edmunds provided us with 
material to fill four pages, and although our correspondent, 
after explaining the origin and meaning of the word chic, 
denied that any trace of the quality was to be found at the 
Bury Show, we pass by his description of the exhibits and 
will not pause to recall what they were or who showed them. 
The remainder of our issue was largely occupied by notes 
on the Paris Exhibition, a subject to which much space 
had been devoted in our columns during the previous three 
or four months. In our correspondence columns Macquorn 
Rankine sought to set a contributor right over the meaning 
of the second law of thermodynamics, while half-a-dozen 
other correspondents wrote in favour of a proposal that 
had been made for the establishment of a benevolent 
society for assistant engineers. In a leading article we 
dealt with evapOration in steel boilers and showed that the 
thinner plates which could be employed if steel were 
adopted gave in similar boilers a higher evaporative per- 
formance than was registered if wrought iron were used. 
A chic number, but perhaps less chic to the engineers who 
read it than to their successors. 








South African Engineering Notes. 


Union Steel Corporation. 


THe annual general meeting of the Union Steel 
Corporation (8.A.), Ltd., revealed some interesting facts 
connected with the activities of the company. Satisfactory 
progress has been made. The completion of the fourth 
melting furnace at the steel works at Vereeniging now 
enables the works to produce 50,000 tons of steel per annuin. 
The construction of the wire works at Vereeniging has 
been completed, and the rod mill has commenced opera 
tions. At Newcastle the blast-furnace which was brought 
into commission on June 18th last year has continuously 
been producing pig iron of high quality. 


Bulawayo Dam. 


The contractors have handed over the Khami 
Dam to the Bulawayo (Rhodesia) Municipality. The 
structure is in two portions, a stone pitched earthen em- 
bankment on the western side and a concrete wall with 
sluice gates on the east. The gates are 20ft. wide by 
33ft. deep, hand operated, but sudden floods are dealt with 
by automatic sluices. The present capacity of the dam to 
spillway level is 830 million gallons, but the capacity can 
be readily increased by collapsible shutters to 1246 million. 
The new and adequate source of supply will render a water- 
borne sewage system possible, and that will probably be 
the next development. 


Road Transport Services. 


The growth of the Government-owned road motor 
services in South Africa has been phenomenal, At the 





end of March, 1925, just over 500 route miles were being 
operated, whereas at the end of May, 1927, nearly 5000 
route miles were open. In two years the road motor ser- 
vices have increased tenfold, and there is reason to believe 
that a high rate of increase will be maintained for a con- 
siderable time to come. Thirty-four further services have 
been authorised and will be introduced when the pre- 
liminaries have been completed and suitable vehicles are 
available. The majority of the vehicles are British made 
Albions, Karriers, Thornycrofts and Leylands predomin- 
ating, but there are a few of American make. Wherever 
the Railway Administration is operating over poor roads, 
endeavour is made to provide six-wheelers. Many of 
these six-wheelers are remarkably free from jolts and jars, 
and are quite as comfortable to ride in as ordinary touring 
cars. 
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The Gladstone Docks, Liyerpool.* 


On Tuesday last the formal opening of the new 
Gladstone dock system at Liverpool was performed 
by his Majesty the King. The completion of the 
great scheme of extension of the Liverpool docks 
will add very materially to the resources of the port of 
In the past this port was at some dis- 


Liverpool. 
owing to the fact that vessels of deep 


advantage, 


MAIN SLUICING CULVERT, SHOWING PADDLES 


draught could only enter or leave the docks at periods 
round about high water. By the completion of the 
new docks that difficulty has been removed. It may 
be briefly recalled that under parliamentary powers 
obtained in 1906 the Mersey Docks and Harbour 
3oard formulated the scheme for the present exten- 


* Many referen have, in the past, been made to the 
Gladstone Docks in our columns, notably in the issues for THE 
Exoineer for July 28th, 1922, and April 8th, 1927. Particulars 
of the dry dock given im our issues for June 7th and 
November 29th, 1912, and June 27th, 1913. 


were 


GLADSTONE 
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DOCKS, 


sion at the extreme northerly end of its Liverpool 
estate. The scheme, which was evolved by the late 
Mr. Anthony G. Lyster, includes a half-tide dock and 
two branch docks entered from the river Mersey by 
way of a large new lock entrance, also a lock between 
the half-tide dock and the Hornby Dock to connect 
the extensions with the older system to the south- 
ward. All the new docks were designed to accommo- 
date the largest vessels afloat. Owing, however, to 
the depressed condition of the shipping industry at 
that period this ambitious scheme had to be shelved, 


MAIN 


but the rapid developments in the construction of 
‘“‘Jeviathan’’’ steamships about that period caused 
the Board in 1910 to expedite the construction of a 
dock capable of accommodating the then longest 
vessel—the Aquitania. It was decided to construct 
an entirely new dock, which would ultimately form an 
integral part of the Jarger scheme. The dock, which 
was designed so that it would serve either es a wet or a 
uraving dock, was completed, and formally opened 
by our present King on July 11th, 1913, or just about 
twelve months before the outbreak of the Great War, 
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and it proved of inestimable value to the nation during 
the several following years. The length of the graving 
dock from the head to the inner caisson is 1050ft., the 
width of the entrance 120ft., the width at the 
bottom 14lft., and at the top 155}ft. At high water 
of spring tides the depth of water on the sill of the 
dock is 43ft. 6in. The floor of concrete is set at a 
level of 29ft. below the Old Dock sill, so that the central 
row of keel blocks and two rows of side blocks, about 
4ft. high, have their tops approximately level with the 
sill. The entrance of the dock is closed by a sliding 


Is 








SLUICING CULVERT IN EAST WALL 


caisson, which maintains the water in the dock, or 
excludes it according to the nature of the duties of 
the dock for the time being. From the bottom up to 
Old Dock sill level, the sides of the dock are quite 
plumb, and from there each wall steps back in two 
benches or alter-courses of 4ft. 9in. and 2ft. 6in. 
respectively to a point 20ft. below the coping. The 
continuity is, however, broken by two projecting 
shelves to serve as altar-courses for the shores. Access 
to the several altar-courses and to the bottom of the 
chamber is obtained by means of staircases con- 
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structed at intervals, leaving the surface level of the 
quay behind the coping and passing down through the 
body of the wall. 

In order that the dock may be rapidly cleared of 
water when required for use as a graving dock, a 
pumping plant was installed, comprising five sets of 
Worthington centrifugal pumps, with discharge pipes 
5d4in. diameter, and each driven by a vertical four- 
cylinder two-cycle Diesel engine, built by Carels 
rréres. These engines each develop 1000 horse- 
power when running at 180 revolutions per minute. 
rhis plant can empty the dock of its contents, amount- 
to about 44 million gallons, on a 28ft. tide in 
2) hours. During the time of completing the new 
dock scheme this plant was idle, and the opportunity 
presented of overhauling the pumps and engines 
and bringing them up to date was made good use of. 
The pumps draw from a chamber situated on the 

outh side of the dock near the entrance. This cham- 
her is 125ft. 9in. long by 20ft. wide and 25ft. high 
from floor to soffit of the roof. The water is led into 
it from a sump sunk 22ft. 6in. below the floor of the 
dock at its south-west corner, through culverts between 
the sump and the well, two in number, each 8ft. 6in. 
wide by 12ft. 6in. high. The main body of the water 
from the dock finds its way into the sump direct, 
but to facilitate the drainage of the last few feet, 
large culverts are laid below the floor of the chamber, 
along each side, with gullies and small connecting 
drains at short intervals. The north side culvert is 
led to the well across the sill of the entrance. These 
emptying culverts are also intended to serve for filling 
the dock when the numerous small connections 
between the culverts and chamber will admit the 
water at many different points distributed along the 
full length of the floor, thus reducing turbulence and 
displacement of the blocks. The caisson 124ft. 
long on the outer face and 132ft. on the inner face, 
these two faces being parallel vertical planes with a 
moulded breadth of 25ft. The maximum head of 
water against it is 46ft. When in the closing position 
across the entrance the caisson bears against the sill 
and jambs of polished granite. The riverward sill 
and jambs take the pressure when the water is im- 
pounded in the dock and the shoreward sill and jambs 
when the dock is in use as a graving dock. The weight 
is borne upon similar surfaces on the bottom of the 
caisson All the heavy surfaces are of green- 
heart timber, and the caisson moves across the passage 
by the greenheart over the 
polished granite surfaces of the sill. 

The wet dock system comprises a vestibule or 
turning dock, having a water area of 24} acres, 
entered from the river by a new river lock entrance, 
and from the existing dock system by means of 
and smaller lock. There are two branch 
one 1420ft. long and 400ft. wide, and the other 

long and 400ft. wide. These have treble 
ferro-concrete sheds on the north and south 
The south shed of No. 1 dock measures 1502ft. 
long by 150ft., and the north shed 1252ft. by 100ft. 
Altogether, they cover an area of about 8 acres and 
the total floor area, including the flat roofs, which are 
designed to take light loads, will amount to nearly 
32 acres. The ground floor area and the total floor 
area of the sheds of No. 2 Dock are approximately 
5} and 23 acres respectively. A 40ft. passageway is 
provided between the front of the shed and the quay 
edge on the south side of branch dock No. 1 and two 
lines of railway track are laid along the quay, one of 
which runs between the legs of the 30-cwt. travelling 
electric cranes. These cranes can handle goods to a 
ship from wagons on either side of the railway tracks 
or from the quay to any floor or the roof of the shed, 
or, of course, vice versd. The south side of the shed 
is provided with 20-cwt. roof cranes, which have a 
reach over two railway tracks and can deliver material 
to wagons standing in the roadway beyond two lines 
of trucks. The sheds between the two branch docks 
are provided with 30-cwt. roof cranes on the water 
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recess. 


sliding on sill-pieces 


another 
docks, 
1285it. 
storey 


sides. 


side and 20-ewt. roof cranes on the road sides. The 
sheds are of reinforced concrete throughout. The 
height of the quays above dock bottom is 63ft. The 


walls are of mass and there is a tunnel 
helow the quay, above high water level, for carrying 
water service pipes, electric cables, &c. 


concrete, 


The new river lock entrance is 1070ft. long and 130t- 
wide, divided into two sections, with an intermediate 
pair of gates, and having sills 30ft. below Old Dock 
sill, or 20ft. belong Bay Datum. This will give the 
following depths of water on the sills :—-At low water 
ordinary spring tides, 22ft.; at low water ordinary 
neap tides, 27ft. 6in.; at half-tide level, 35ft.; at 
high water ordinary neap tides, 42ft. 9in.; and at high 
water ordinary spring tides, 48ft. 4in.; thus enabling 
the largest ships afloat to go in and out on every tide 
of the year, while ordinary sized ships, having a 
draught of, say, 28ft., will be able to pass in and out 
of the dock at any time of any day, except for a very 
small number of hours each side of low water on spring 
tides. 

For filling and emptying the entrance lock with- 
out surging, sluicing culverts—shown on page 92— 
are constructed throughout the length of the lock 
walls with numerous passageways between the cul- 
verts and the dock. The sluices controlling the flow 
of water into these culverts are operated hydrau- 
lically. The outer wall of this lock was constructed 
inside sheet steel piling reinforced by timber work, 
and pile structure connecting it to the old sea wall. 


The piling was supplied by the British Steel Piling 
Company, Ltd. There are three pairs of gates, or 
six leaves. They are of steel, 56ft. high, and are 
claimed to be the largest hinged gates in Europe, each 
leaf weighing 500 tons. They were built by Sir W. G. 
Armstrong, Whitworth and Co., Ltd., to the special 
designs of Mr. Thomas M. Newell, M. Inst. C.E., 
engineer-in-chief to the Mersey Docks and Harbour 
Board, their special feature being the simple method 
of suspension on a saddle or bracket in which fits 
a plain steel pintle. A feature of interest in connec- 
tion with the lock gates is the method of operating 
them. Instead of using chains for the purpose, the 
gates are moved by means of hydraulic rams on the 
system invented by Mr. T. L. Norfolk, M. Inst. C.E., 
chief assistant to Mr. Newell. The advantage of this 
system is the avoidance of danger of chains fouling 
the entrance. Another advantage is that the actuat- 
ing machinery is all above water level. 

The smaller lock which serves to connect the Glad- 
stone Docks with the Hornby Dock is 645ft. long by 
90ft. wide, and is thus large enough to permit most 
modern vessels to pass through. It will also serve to 
permit vessels of deep draught to pass from the older 
system of docks into the Gladstone basin at times 
when there is an insufficient depth of water in the 
river to allow these ships to pass out by their usual 
river entrances. 

The dock sheds are provided with railway facilities, 
both at the dock and road sides, and these are in 
communication with the railway companies’ goods 
stations. Provision is everywhere made for the 
efficient handling of railway wagons by a complete 
system of electrically operated capstans at all the 
sidings which serve the sheds. 

The Gladstone system is immediately adjacent to 
the North Mersey Goods Station and the Alexandra 
and Langton Dock Goods Station belonging to the 
London, Midland and Scottish Railway Company. 
Through these stations the Gladstone docks come into 
close connection with the Aintree sorting sidings and 
the Edge Hill sorting sidings, whilst to the south of 
branch dock No. 1 the Harbour Board has a con- 
siderable amount of railway sidings available. 

Altogether the amount of excavation which has had 
to be carried out is slightly over 5} million cubic 
yards, and the approximate cost of the scheme is 
£7,500,000. The resident engineers are Mr. J. A. 
Newell, Assoc. M. Inst. C.E., and Mr. G. E. Cheslyn 
Callow, Assoc. M. Inst. C.E. 








institute of British Foundrymen. 
No, II.* 
SHEFFIELD CONVENTION. 


A PAPER was presented on behalf of the Association 
Technique de Fonderie de France, by Monsieur 
Audo (Chief of Foundries of the Paris-Orleans Rail- 
way Co.), dealing with the making of steam engine 
cylinders and piston rings. 

An abstract of this paper which, in the absence of 
the author, was presented by Mr. A. 8. Beech, is as 
follows : 

CYLINDERS AND PISTON RINGS. 


The lack of homogeneity of semi-steel made in the cupola 
for direct casting does not permit of its employment for 
castings subjected to friction, in particular for engine cylinders 
and piston rings. This defect can be remedied by a preliminary 
pigging. This re-melted metal will be made either in the cupola 
by the founder himself or in the electric furnace by specialists. 

Although the cost of the final product is increased by re- 
melting in the cupola, it is possible to obtain high-tensile metals 
at a practicable price by the employment of new metal, even if of 
indifferent quality (provided, of course, that it does not contain 
the injurious elements P and 8 in large quantities), larger 
quantities of scrap, and steel scrap—that is to say, cheap pro- 
ducts. This steel may be of various origins, manganese steel 
being excluded. 

When the author first introduced steel at the works of the 
Paris-Orleans Railway, he used spring steel derived from the 
broken leaves of the suspension springs of vehicles. He then 
extended the use of steel to old rivets and clippings from shear- 
ing machines—-small pieces which are easy to handle and are 
quickly melted in the cupola. 

The preparation of the re-melted mixtures should provide as 
far as possible for all the necessary additions of ferro-alloys so 
that the re-melting may not necessitate any modification of the 
charge. The object of the introduction of steel is, of course, to 
lower the total carbon content and to adjust it to the silicon 
content so as to obtain the pearlitic structure. It is evident that 
the production of high-tensile metals does not necessarily imply 
the addition of steel, and that by the use of special metals and 
of well-selected hematite scrap the object in view may be 
attained more directly. The metal to be obtained, whether 
manufactured with or without accessories, should have a 
pearlitic structure, This can be effected by an adjustment of the 
C and Si contents, which is a very easy operation in the manu- 
facture of steam cylinders and piston rings, castings in which 
the thicknesses are practically regular and constant. in addition, 
the graphite laminz should be reduced as far as possible, and 
the adjustment of the C and Si contents will be effected in such 
a manner that the final product will be less hard in regard to the 
rings than the cylinders. As these castings are constantly in 
frictional contact the wear will take place normally on the ring, 
a type of casting, the cost of which is relatively low and which 
can be easily replaced. 

The mixture for rings should be modified by slightly increasing 
the C and Si contents, the basis metals being strictly identical in 
both cases. On the other hand, while obtaining the pearlitic 
structure in the rings, a relatively high graphite content may be 
allowed owing to the lubricating action of this ingredient. 

The following is the chemical composition of the metals 
adopted by the Paris-Orleans Railway Company :— 

Steam Cylinders._TC, 3-0; Si, 1-5; Mn, 0-65; 
and 8, 0-10 per cent. max. 

Piston Rings.—TC, 3-3; Si, 1-7; Mn, 0-65; P, 0-2; 
8, 0-10 per cent. max. 


+9. 
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The Brinell numbers approximate to 230 in the case of the 
cylinders and vary from 200 to 210 in that of the rings. 

The melting of the steel in the cupola sometimes occasions 
difficulties. In order to overcome them it is desirable to give the 
melting apparatus somewhat special features, viz.:—-A height 
from hearth to throat rather greater than that generally adopted ; 
about six times the diameter of the hearth may be taken ; 
rectangular tuyeres, wide but not very high, in order to prevent 
oxidation. The total section of tuyeres is one-quarter of that of 
the cupola at their level; the air blown in should be regulated 
by means of registering apparatus as far as possible. The 
diagrams should be completed with all the particulars which will 
enable the foundry manager to exercise his control over the 
smallest details. The following should be shown, for example : 
The time of starting, intentional or accidental stoppages and 
their causes, the temperature of the metal, the nature of the 
charge (semi-steel, mechanical, &c.), the number of slaggings to 
the tuyeres, the precise time of these slaggings, the time of 
stopping, &c. Thus these diagrams may in fact serve as a daily 
record of the work of the foundry. 

The charges are made in the following order: the steel, the 
pig. the scrap. The furnace is lightly forced with 12 to 14 per 
cent. coke, the best quality being chosen. All these conditions 
being observed, the pressure of the air blown in will be about 
35 cm. to 40 cm. (l4in. to 16in.). 

In addition to the features already mentioned, the cupolas 
used by the Paris-Orleans Railway Company are furnished with 
receivers with a capacity of 2} tons. These enable the metal to 
be protected from the recarburising action of the coke, which is 
appreciable in an ordinary cupola. Thus in this apparatus the 
recarburisation is only 0-05 per cent. with carbon contents of 
3-0 per cent. The receivers are furnished with an inspection 
hole, enabling the quantity of metal contained in them to be 
ascertained. Their capacity of 2} tons enables small and medium 
cylinders to be drawn in a single tapping, and large cylinders 
up to 5} tons in two tappings. Under favourable conditions 
they have given 6} tons without botting in. 

The proportion of steel to be used must obviously vary 
according to the basis metals employed and the thickness of the 
castings to be obtained. The quantities of steel are determined 
by the chemical analyses of these basis metals and of the final 
product required, and also by micrographical examination, which 
should shoW the pearlitic structure. 


MANUFACTURE, 

A.—-Steam Cylinders.._Contrary to the method generally 
adopted in Great Britain, where cylinders are cast on the flat, 
in France and Belgium they are cast vertically. 

Piston Rings.-—The tangential casting of cylindrical work, 
whether by bottom casting alone or by bottom casting with a 
return gate, has long been recommended in connection with 
piston rings. Its purpose, according to those who advocate it, 
is to produce in the mould a rotary movement of the metal, 
which helps to loosen the slag along the walls. If this move- 
ment could be effected over the entire height of the casting and 
during the entire duration of pouring, bottom casting would 
undoubtedly fulfil its purpose and would be desirable. Unfor- 
tunately, this is not the ease. The rotary movement is produced 
effectively at the beginning of the filling, but it takes place only 
in the drag, and becomes progressively feebler towards the 
surface of the liquid, ceasing at a height of 10 em. to Licm. As 
the hottest metal is at the middle circumference it breaks the 
upper film of cooler metal and brings any slag that may have 
formed down on to the walls, With top pouring by filtration 
the author has obtained excellent results, and has adopted it 
generally for cylinder work. 

The piston rings are poured open by means of a basin placed 
astride the cope and the core. The lower part of the basin is 
pierced with 15 mm. (0-59in.) holes, their number varying with 
the weight of the casting to be poured. The filling is done at a 
speed of 220 Ib. in fifteen seconds, that is to say, quickly. 

This rate of pouring is the result of two facts which are readily 
observable in connection with the filling of open moulds :— 
(1) The presence in the liquid metal of an ascending movement 
proceeding from the walls of the mould to the central stream, 
which movement carries the impurities towards it. This is the 
same phenomenon which all have observed on the surface of a 
ladleful of hot metal ; (2) the production, owing to the rapid fall, 
of a disturbance favouring the freeing of these impurities. 

Results.—The average distance run by 100 superheated engines 
on fast trains was 3410 miles. The wear of the engine rings is 
round about 3 mm. (0-12in.) and the corresponding wear in the 
cylinders is 5/99 mm. 


In the course of the discussion on the paper, Mr. 
F. J. Cook (past-President) said the author had paid 
special attention to hardness, as shown by the Brinell 
test as being a measure of “‘ wearability,’’ but he (Mr. 
Cook) believed there was no relation per se between 
the two. It was generally agreed that for thick 
castings, such as locomotive cylinders, the Brinell 
hardness test was not a reliable test from any point 
of view, and that the drill method would give a very 
much better and more reliable indication of the nature 
of the casting as regarded general hardness and wear- 
ability. The view that it was well to have a soft ring 
in a hard cylinder, because it was better to wear the 
ring than the cylinder—the ring being more easily 
reproduced than the cylinder—also appeared to be 
fallacious, because it was his experience that if wear 
were set up in a soft piston ring, the cylinder also 
would wear. If the piston ring were made out of the 
same metal as the cylinder, very good results were 
obtained. The cylinders he referred to, of course, 
were thick, and the piston rings also were thick, but 
not quite so thick as the cylinders themselves. The 
cooling action, however, was slow enough not to 
influence unduly the relative hardness. A metal 
which very quickly attained a high polish on the 
surface tended to give good wearing properties. 

Mr. Colin Gresty (Newcastle) said that a paper in 
Germany—by Lehmann, he believed—supported the 
statement that Brinell hardness and wearability were 
not related. The same worker had proved that irons 
with a pearlitic structure did give the best wearing 
qualities, and his own experience was in accordance 
with that. 

Mr. Cook said he had not had experience with a 
wholly pearlitic structure, but he aimed at a-pearlitic 
structure as @ ground work, with probably more 
cementite than was usually accepted by the wholly 
pearlitic structure people, for the reason that with 
white metals one had a more or less soft matrix with 
harder spots in it, and he could claim successful 
results. > 
The President (Mr. J. T. Goodwin), dealing with 
the question of hardness, said that the castings referred 





to by Mr. Cook were cast in dry sand moulds, and that 
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form of casting should not be confused with the 
centrifugal casting process. 

Professor T. Turner (past-President, Institute of 
Metals), suggested that much depended on the weight 
a bearing had to stand, and the speed. For some 
purposes a soft, non-pearlitic, highly graphitic iron 
would give admirable wearing properties, as, for 
example, in the case of the old large reciprocating 
engines. There was a certain smoothing effect, 
owing to the large flakes of graphite, and no doubt 
there was produced what had perhaps been miscalled 
an amorphous material, as a coating on the surface 
of the cylinder. In other cases, when the pressure 
was greater or when the temperature was higher, 
another kind of cast iron might be better, and he 
suggested that, if it could be accepted as proved that 
the Brinell hardness test did not necessarily indicate 
the wearing properties of the cast iron, the question of 
the kind of cast iron which would wear best would 
depend to a considerable extent upon the condition 
of the surface of the specimen. 

Mr. J. E. Fletcher (consultant, British Cast Iron 
Research Association) said that there seemed to be 
a closer connection between Brinell hardness and 
wearing properties in a revolving piece in a journal 
than in, say, a piston ring and cylinder, i.e., between 
revolving and sliding friction. He also emphasised 
the need for studying methods of casting. The 
Association had found some curious differences as 
between cylinders cast horizontally and those cast 
vertically. 


NICKEL AND CHROMIUM IN Cast TRON. 

The next paper was one by Professor E. Piwowarsky 
(of the Technical High School at Aix-la-Chapelle), 
dealing with the effect of nickel and chromium on the 
strength properties of gray cast iron. The paper 
was in the nature of a provisional report, because the 
work is still going on. By causing a cast iron having 
a gray to mottled charge to solidify at first white to 
mottled by accelerated cooling, and graphitising it 
only by subsequent annealing, mechanical strengths 
of a range hitherto unreached were obtained. In 
high-grade material of that kind, with transverse 
strengths of from 80 kilos. to 100 kilos. per square 
millimetre in a perfect bar, a still further increase 
in the tensile properties of from 10 to 30 per cent. 
(100 kilos. to 130 kilos. per square millimetre) was 
effected by the addition of nickel or of nickel and 
chromium. The deflection of such matérial in the 
transverse test was from two to three times that of 
ordinary pearlitic grey cast iron. Tensile tests, in 
which the elimination of large defects was ensured, 
showed measurable elongations of from 2 to 4 per 
cent., with values up to 75 kilos. per square milli- 
metre (47-6 tons per square inch). Notwithstanding 
the high hardness figures (200 to 300), the machin- 
ability of all the samples was at least as good as that 
of ordinary good grey cast iron. If suitably turned 
to account, these tests should result in a quick anneal- 
ing process, giving unusually high strength values 
with the shortest possible heating period. 


THe STRENGTH OF Cast TRON. 


Mr. J. E. Fletcher (consultant to the British Cast 
Iron Research Association), in a paper on “ The 
Strength of Cast Iron,”’ pointed to the disturbing fact 
that considerable variation in tensile, transverse, 
torsional, compressive and impact tests must be 
looked for in a group of test bars cast simultaneously 
from the same ladle of metal in similarly prepared 
moulds cooled at equal rates. In many hundreds of 
bars of various sizes and of varying chemical com- 
position, tested by different workers, the values 
recorded for the tensile and transverse breaking loads 
in any one series of bars of similar size and approxi- 
mately similar composition varied considerably from 
the mean of the series. He did not intend to convey 
the idea that the range of strength variations made it 
impossible to arrive at a practical working mean in 
any particular narrow range of cast iron compositions, 
but, in view of the developments taking place in 
cupola melting practice, and in the methods of casting 
and cooling the pieces, he sought to call attention to 
some of the possible causes of those variations. 

The dominating influence of silicon and total carbon 
together, and the importance of the carbon and silicon 
proportions in the T.C. + Si factor must have first 
attention when attempting to interpret the analysis 
of a cast iron in terms of its mechanical strength. 
The influence of total carbon, silicon, manganese and 
phosphorus were related to Brinell hardness values. 
There, again, the sum of the total carbon and silicon 
contents were shown to be of great importance. The 
modulus of rupture or rupture stress in transverse 
tests, when considered in relationship to the ultimate 
tensile strength, yielded a valuable factor, Tv/T, 
which played an important part in a study of the 
strength of cast iron. That factor was related to the 
deflection, to the sum of the total carbon and silicon 
contents, and to the relationship of carbon to silicon 
in that sum. The author ventured to hope that by 
that new view of the factors at work in determining 
the strength of cast iron, some further light would be 
thrown on the reasons for some of the great differ- 
ences in mechanical strength of cast irons of appa- 
rently similar chemicgl analysis. The paramount 


influence of the rate of cooling of the metal in the 
mould was not lost sight of, but the author purposely 


in the consideration of the variations in strength due 
to varying thicknesses of a casting. The paper there- 
fore sought to point out the differences in mechanical 
strength in castings of about l}in. diameter, or 2in. 
by lin. section, having approximately the same cool- 
ing ratio, perimeter of section — area of section. 

These two papers were discussed together. 

Mr. T. H. Turner (Birmingham) mentioned that a 
Midland firm was making alloys containing nickel 
and chromium, as a corrosion-resisting material. 
Most of the workers who had tried adding nickel and 
chromium to cast iron had made practically no altera- 
tion to the cast iron itself. The advantage of nickel 
was obtained only when the silicon content was 
dropped, because silicon and nickel acted in the same 
direction, in that they produced graphite, but the 
nickel did not produce so much as silicon. Silicon 
tended to produce a coarse graphite, and nickel tended 
to produce a finer graphite, and in some cases with 
extraordinarily successful heat treatment, it had 
given a graphite so fine that it could hardly be seen 
under the microscope. By various means one could 
alter the size of the graphite, and that was the funda- 
mental thing in the strength of cast iron. He believed 
that the best results would be obtained with a com- 
bination of nickel and chromium, but the proportion 
must be like that of the alloy steels—the amount of 
nickel must be two or three times greater than the 
amount of chromium. 

Dr. P. Longmuir said that commercial alloy cast 
irons, containing combinations of nickel and chromium 
and other special elements were regularly produced 
in Sheffield, and the extra expense entailed in pro- 
ducing them was amply justified; in other words, 
the castings could command the price that the extra 
costs warranted. 

Mr. J. G. Pearce (Director, British Cast Iron Re- 
search Association) said that in tests on the influence 
of nickel and chromium on commercial white iron of 
the malleable pig type, the Association had found that, 
in the annealed state, additions of from 1 to 2 per 
cent. of nickel and chromium did definitely give better 
results. Distinctly higher tensile strength, of the 
order of from 30 to 40 tons per square inch, was 
obtained quite easily, and with additions of up to 
1-5 per cent. of nickel the ductility of the metal was 
improved. They had also experimented on tough 
malleable iron with nickel and chromium additions, 
and had obtained remarkable results by casting 
malleable in chills. Bars were cast in chills and in 
sand and annealed under identical conditions. Sand 
bars bent 45 deg. before fracture, whereas the chill 
bars gave a perfect bend of 180 deg. and showed no 
sign of fracture. 

Mr. Horace J. Young (Westminster), in a written 
communication, said that, undoubtedly, the addition 
of alloys to cast iron would be practice of the future, 
but commercially the subject was not yet sufficiently 
developed. Mr. Fletcher and he had done much work 
on the heat treatment of iron, and they found that it 
was possible to double the strength without affecting 
the machining qualities, whilst at the same time the 
Brinell was greatly increased. With alloy irons the 
effects would be even greater. 


MANGANESE AND WHITEHEART MALLEABLE, 


Mr. E. R. Taylor described work carried out on 
“The Influence of Manganese and Manganese Sul- 
phide on Whiteheart Malleable,”’ from which he 
concluded that sulphur in the absence of manganese 
was deleterious to the mechanical praperties of 
whiteheart malleable. Manganese in the absence of 
sulphur was deleterious to the ductility of whiteheart 
malleable. Manganese and sulphur together neutral- 
ised the harmful properties of both by the formation 
of sulphide. The manganese might be present in the 
proportion of 1 to 2 parts manganese to 1 of sulphur, 
to offset the disadvantage of sulphur without incurring 
the disadvantage of undue excess manganese. There 
seemed to be no reason why medium and high sulphur 
irons, otherwise suitable, should not be employed, 
for whiteheart malleable, provided the iron carried 
the quota of manganese not exceeding that given 
above, as the sulphide formed did not appear seriously 
to affect the mechanical properties. The lowest 
sulphur pig available, of course, was to be preferred. 
Whiteheart malleable bars appeared to lose sulphur 
during annealing when manganese was absent and 
gain it when manganese was present, 7.e., sulphur 
change during annealing appeared to depend upon 
the character of the sulphide formed. 


THE MANUFACTURE OF A LARGE STEEL CASTING. 


The final paper, by Mr. F. A. Melmoth and Mr. 
T. W. Brown, outlined the history of the production 
of a large steel casting, the particular subject chosen 
being a cast steel propeller shaft bracket, and dis- 
cussed each of the operations entailed in its produc- 
tion, both metallurgically and from the moulding 
shop standpoint. 


With regard to the International Committee of 
Foundry Technical Associations, which was formed 
recently for the purpose of regularising the dates and 
arrangements for international conferences and to 
deal with other international matters, it was an- 
nounced towards the end of the meeting that the 
American Foundrymen’s Association had officially 


The Shanghai Electricity 
Undertaking. 


Tue report of the Shanghai electricity undertaking 
covering the year 1926, shows that the total sales of elec- 
tricity for all purposes were 408,245,810 kilowatt-hours, 
as compared with 294,343,905 in the year 1925; but as 
during that year there was a strike lasting for a period of 
three months, the percentage increase of 38-7 per cent. is 
misleading. A more accurate indication of the larger 
sales is represented by the increase from the year 1924, 
when 307,307,401 kilowatt-hours were sold, which gives 
an increase of 32-8 per cent. over a period of two years’ 
operation. The year's trading resulted in a net profit, 
after meeting interest and all other net revenue charges, 
of £275,686, which is £44,880 more than the estimated 
profit of £230,806, the estimated profit for the year 1927 
being £286,250. 

During the period covered by the report no additional 
plant was installed. The present plant capacity is 121,000 
kilowatts, but an additional 20,000-kilowatt turbo- 
generator, three boilers capable of evaporating 180,000 Ib. 
of water per hour, new main switchgear, &c., are at present 
in the course of construction, and this new plant should 
be in operation in the course of the first half of next year. 
The highest maximum peak load during the year was 
90,000 kilowatts; the maximum sustained load for 
30 minutes, 89,600 kilowatts; and the maximum load 
delivered to feeders, 86,100 kilowatts, the latter repre. 
senting an increase of 18-06 per cent., compared with an 
increase of 14-92 per cent. in 1925. The load factor now 
stands at 61-79, whilst last year it was 53-06 per cent., 
this being based on 


Number of kW hours generated 100 
Maximum load on generators =< 8760 


A table in the report shows that the units sold during 
1926 by the Shanghai undertaking considerably exceeded 
those sold by five of the principal municipal British under- 
takings, and that the load factor is also considerably 
higher than that of any of these British undertakings, 
Of these five undertakings, Manchester sold the largest 
number of units, viz., 300,440,765, as compared with 
408,245,810 at Shanghai. The maximum load on the 
generaters at Manchester was considerably greater than 
at Shanghai, i.c., 136,110 kilowatts, as compared with 
89,600 kilowatts, and the Manchester load factor was only 
32-46, as compared with 61-79. 

After allowing for disconnections, there was a net 
increase during the period covered by the report of 5908 
premises connected to the mains, bringing the total 
number of premises connected up to 54,271 at the end of 
December. The new connections added during the year 
amounted to 20,484 kilowatts, whilst in 1925 the addi- 
tional connections represented 12,173 kilowatts. 

The thermal efficiency of the Riverside power station 
slightly increased, the figure for 1925 being 17-43 per 
cent., whilst in 1926 it reached 17-89 per cent. The 
B.Th.U. per kilowatt generated were 19,108, as compared 
with 19,593 in the previous year. In the previous report 
reference was made to the use of air preheaters on two of 
the large boilers. One of these preheaters has been in 
use for some time, and although the data at present avail- 
able are insufficient to enable a definite opinion to be 
expressed, the experience so far gained leads to the con- 
clusion that the investment will prove to be a profitable 
one, and that the heaters will give improved boiler 
efficiency. 

As regards distribution, 3067 new poles were erected, 
104 miles of new cable were run for low-tension supply and 
twenty-two new pole transformers were put into opera- 
tion. On an average, 270 yards of cable were laid per 
day throughout the year. Although in the early part of 
the year it seemed that local conditions and the state of 
trade in China generally would considerably curtail the 
activities of industrial concerns taking a supply of elec- 
tricity from the mains, the demand for current proved to 
be satisfactory, and there was an increase of 13,922 horse- 
power in motors. Whereas on December 31st, 1925, there 
were 3428 electric radiators in use, representing a load of 
9378 kilowatts, on the same date in the following year 
the number had increased to 5130, representing a load of 
14,945 kilowatts. The electricity department is confident 
that the use of electricity for cooking, which is developing 
so rapidly in Great Britain, will, within the course of a few 
years, also form an important part of the Shanghai elec 
tricity undertakings’ business. 








EDUCATIONAL INTELLIGENCE. 


Tue University of London announces that a course of four 
lectures on ‘‘ Heat Transfer in Reciprocating Engines, including 
Internal Combustion Engines ’’ will be given (in English) by 
Professor Dr. Adolf Nagel, Professor of Engineering in the 
Technische Hochschule, Dresden, at the Institution of Civil Engi- 
neers on October llth, 14th, 18th, and 21st, at 5.30 p.m. The 
lectures will be illustrated by lantern slides. Admission free, 
without ticket. 

Universiry oF Bristo..—A prospectus of the Faculty of 
Engineering, which is provided and maintained by the Society 
of Merchant Venturers in the Merchant Venturers’ Technical 
College, Bristol, has just reached us. Courses of study are avail- 
able at the College for persons intending to engage in civil, 
mechanical, electrical or automobile engineering, and particulars 
of these courses are given in the prospectus. The ordinances 
and regulations relating to degrees and diplomas in engineering 
subjects are included, and some particulars of the Bristol 
Sandwich system of training engineers are also given. The 
srospectus can be obtained from the Registrar of the Merchant 
Gendenees’ Technical College, Bristol. 








Tue INstiruTion oF ELecrricaL ENGINEERS,—It is announced 
that the result of the ballot for the Council of the Institution of 
Electrical Engineers for the year 1927-28 is as follows: 
President, Mr. A. Page ; Vice-President, Captain J. M. Donald- 
son, M.C.; Hon, Treasurer, Lieut.-Col. F. A. Cortez Leigh, 
T.D., R.E.; ordinary members of Council : (members) Mr. J. R. 
Beard, Major B. Binyon, Mr. P. V. Hunter, and Mr. H. Marryat ; 
(associate member) Mr. H. T. Young; (associate) Mr, D, N, 








avoided touching the many-sided problem involved 


intimated its intention to join the Committee. 





Dunlop. 
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Railway Matters. 


Notes and Memoranda. 


At a recent exhibition of the Worshipful Company of 
Gold and Silver Wyre Drawers, a sample of gold wire drawn 
80 fine that 3500 yards weigh only 1 oz. was exhibited. 


FURTHER improvements are to be made in the platform 
accommodation at King’s Cross. The main departure | 
platform is to be lengthened by 45ft. 

Tue General Electric Company of America is extending 
the use of welded steel plate and shapes going into large 
motors and generators, especially in large units in which 
rolled steel is replacing castings. Stator and magnet frames, 
rotor and armature spiders, base plates and other details 
are being made of welded steel plate. 

Ir has been demonstrated with practical certainty, 


Tue London and North-Eastern Railway is about to 
juild 2100 more wagons, at a cost of £330,000. One 
thousand of them are to be built by private firms, and 
the remainder in the company’s workshops, 


THE improvements at Leatherhead, to which we last 
referred in our issue of July Ist, were brought into use on 


the 10th inst. The former “ South-Western”’ Station ’ . x . . 
has been closed, and the Guildford trains now also pass according to Chemical and Metallurgical Engineering, that 
through the “ Brighton’ station. The work has cost | 4lloys of the chrome-nickel steel variety will successfully 


withstand the action of nitric acid, subject, however, to 
| definite limits in the sulphuric acid and hydrochloric acid 
| content ; such limits would not preclude use for com- 
mercial white nitric and strong nitric acids. The difficulty 
thus far encountered has been an apparent change in the 
structure of the steel at the welded joints. Recent tests 
have tended to show the possibility of overcoming this 
defect through the addition of nickel. Drums recently 
constructed of steel containing approximately 17 per cent. 
of chrome and 6 per cent. of nickel have successfully passed 
L.C.C, 5-A tests. 

HIMALAYAN spruce and silver fir are somewhat stronger 
than the spruces and firs already tested in Canada and the 
United States. The “red wood” of the spruce, when 

; att . : obtained from healthy living trees, is in no way inferior 
tailway, across Romney Marsh, through Dymchurch to | to spruce “ white wood.” So far as can be judged from 
Hythe, is of 15in. gauge, and has been constructed under | the material hitherto received at the Forest Research 
an Order sanctioned by the Light Railways Act. An | Institute, Himalayan silver fir is less knotty than Hima- 
attractive novelty to be found on the new line are five | Javan spruce, and is somewhat stronger than that timber. 
1-6-2 locomotives—two with two outside cylinders and Up to the present the use of Himalayan spruce and fir in 
three with three cylinders built by Davey, Paxman and aeroplane construction has been rendered impossible by 
Company, Ltd., of Colchester. The brake equipment | ¢ye presence of knots and resin pockets in the material 
called fer special treatment, but that was met by the supplied. If, however, these timbers can be obtained 
Vacuum Brake Company. reasonably free from the defects in question, it is con- 

A NEW dynamometer car has just been put in service | sidered that there is no reason why they should not make 
by the South African Railways. The coachwork was | excellent substitutes for Sitka spruce. 
carried out in Durban, and the mechanism supplied by the | Tye fact that charcoal has the power to abstract gold 
Baldwin Locomotive Company. The cost was approxi- | and silver from cyanide solutions to the extent of 7 per 
mately £14,000. The dynamometer mechanism can record | cent. of its weight in gold and 3 per cent. of its weight in 
a maximum pull of 350,000 Ib., and a maximum buff of | silver without showing the slightest change in appearance, 
1} million pounds. Tests have already been conducted for | eyen under the microscope, clothes it, according to the 
trial purposes, on record coal trains on the Natal electrified | American Bureau of Mines, with a mystery that has long 
section, drawn by four electric units. Tests on a con- | interested metallurgists. Even now, with the mass of 
verted ‘ Mallet’ locomotive are planned, to clear up 4 | data made available by various investigators, much remains 
controversy regarding the effect of the changes made by | to be learned. At present, charcoal adsorption is being 
the locomotive department, which will be of considerable | studied by many persons, and their investigations may 
interest. eventually lead to its application to purposes not yet 

Tue biggest programme of railway expansion before | dreamed of. The limit of charcoal precipitation from 
the Government of India relates to Burma, where about | cyanide seems to be about 2000 0z. of gold and about 
650 miles of new construction will be begun this year. The | 1000 oz. of silver per ton of charcoal. Little difference 
total programme is for 1620 miles. For the year 1927-28 | exists among charcoals prepared from different woods. 

a capital expenditure programine of 227 lakhs of rupees In the course of a paper on “ Steel Mill Electrification 
has been drawn up, of which 131} lakhs will be spent on | jn 1926,” read by Mr. Harry A. Winne, at a meeting of 
new construction, and the rest on open line works and | the American Association of Iron and Steel Electrical 
rolling stock. The most important of the extensions | Engineers, at Pittsburg, the author described the 9000 
proposed is that of the Ye-Tavoy-Sinbuyin Railway by | horse-power, 107 revolutions per minute, 6600-volt, 
125 miles, of which the estimated capital cost with interest | synchronous motor, the largest motor of any type installed 
is 246 lakhs. The second important extension will be that | in main roll service, now driving the continuous sheet bar 
of the Twaundwingyi-Magwe Railway—56 miles—which | mill of the Corrigan-McKinney Steel Company, Cleveland. 
will bring Magwe into rail connection with the main line | The author concluded that the high efficiency and power 
to Rangoon. Lastly, comes the Pakkokku district rail- | factor of the synchronous motor justified its careful con- 
ways—278 miles—which will serve a large number of | sideration for constant-speed drives of possibly 50 horse- 

towns and oilfields. power and greater. The minimum capacity of drive at 

AN incident that arose in connection with the absorp- | which the synchronous motor should begin to be con- 
tion of one of the subsidiary railways which now form part | sidered would vary in different installations, depending 
of the Southern system has been revived in our memory | upon size of power system, existing system, power factor 
by the statement that the Isle of Wight Chamber of Com- | and cost of power. Referring to the use of anti-friction 
merce was recently discussing the question of a tunnel | bearings, he remarked that savings in power as high as 60 
under the Solent at Hurst Castle, and that the chairman | per cent. had been obtained through the use of these 
had seen Sir Henry Maybury on the matter. The incident | bearings on roll necks. 
in our mind is that the Freshwater, Yarmouth and Newport 
(Isle of Wight) Railway was in the hands of a receiver 
when it had to be absorbed, and one of the claims made 
for special consideration at the hands of the Southern 
Railway was that it would benefit by any tunnel built 
under the Solent. Evidence was given before the Amalga- 
mation Tribunal that there were physical difficulties against 
the construction of such a tunnel and that, therefore, it 
was not an asset for which allowance could be made. The 
Tribunal agreed. 

In this column of our issue for July 15th it was men- 
tioned that on July 6th the Railway Rates Tribunal fixed 

January Ist next as the “ appointed day *’ on which, under 
the Railways Act, 1921, the new scale of charges is to 
come into operation. In view of the way in which the 
recent proceedings before the Tribunal have contrasted 
with previous inquiries, it should be noted that Mr. H. P. 
Macmillan, K.C., on behalf of the railway companies, 
expressed his grateful appreciation of the patience and 
courtesy shown by the Court throughout the procedure 
of settling the schedules of standard charges, which had 
oecupied over three years. He also recognised the 
great benefit of the constructive criticism by traders, 
and thanked them cordially for: their friendly attitude. | 
The President, in reply, agreed with Mr.-Macmillan that 
one of the greatest causes of satisfaction was the atmosphere 
of goodwill prevailing throughout the proceedings. 


THERE was a collision at the-entrance to Fenchurch- 
street Station, London and North-Eastern Railway, on 
January 26th last, as to which Lieut.-Colonel Hall has | 
recently reported the result of the inquiry he held on behalf 
of the Ministry of Transport. A light engine was.standing 
in the siding that lies between Nes. 3 and 4 platform roads. 
The siding is connected with the ‘former of those two lines, 
but as a safety point could not readily be inserted it was 
protected by a scotch block and asignal. As @ passenger 
train was arriving in No. 3 road the driver of the light 
engine moved his engine out as the signal was “ off.” That 
condition was, however, irregular as the disc should have 
been at “danger.” The cause for the incorrect position 
of the signal was not discovered, but it was thought that 
the wire was entangled with the wire of another signal. 
There were no serious results from the consequent collision, 
but Colonel Hall recommends that double tongue safety 
points be provided that should lead to a parallel sand | possible by photographing the reflections of the 
drag. {sion ” from a rapidly revolving mirror, 


sbout £25,000, 


Tue retirement of Mr. R. R. Waight, bridge assistant 
to the chief engineer, Southern Railway, has led to the 
appointment of Mr. Conrad Gribble as his successor. Mr. 
Gribble has been connected with railways, mostly with | 
the North-Eastern, since 1901, but for the last four years 
has been the chief engineer of the Bridge Stress Committee 
of the Department of Scientific and Industrial Research. 
When with the railways Mr. Gribble was the chairman 
of a sub-committee appointed by the Railway Engineers’ 
\ssociation to report on stresses in bridges. 

THe Romney, Hythe and Dymchurch Railway was 
opened on Saturday last, July 16th. It runs from the 
end of the Lydd and Romney branch of the Southern 


It is stated in a recent publication of the Canadian 
Department of Mines that on the American continent 
garnet-coated papers and cloths are used, almost to the 
exclusion of all other forms of abrasives, in the wood- 
working industries, particularly for hard woeds. In 
abrading soft woods garnet and quartz papers appear to 
be nearly equally efficient, since both are soon clogged with 
the wood particles ; consequently, there is no advantage 
in the higher priced garnet. The recent introduction of 
open-coated papers, however, largely overcomes this 
trouble. In hard woods the superiority of garnet over 
quartz is most pronounced, and the cutting efficiency of the 
former is said to be from two to six times that of the latter. 
These papers are also used for the finishing of hard rubber 
and celluloid, also for felt and silk hats, and as fine discs 
in dental work. They are employed quite extensively on 
leather, particularly in the boot and shoe industry for the 
scouring of heels and soles. In recent years fine grits of 
waterproof garnet papers have taken the place of pumice 
in the-rubbing down of varnished and painted surfaces, 
especially for automobile bodies. Garnet cloths are some- 
times used for the softer metals, such as brass and copper. 


In an article in a recent issue of the Scientific American, 
Professor H. N. Russell gives some particulars of ** explod- 
ing wire ’’ experiments which have been carried out, par- 
ticularly by Anderson at Mount Wilson,to give some repre- 
sentation of the heat and brilliancy of the sun and stars. 
Wires of any electrical conductor are drawn or worked 
out to an extreme fineness and then placed in circuit with 
a large condenser which may have a potential charge as 
high as 40,000 volts. High-frequency current is applied 
and the wire is instantly converted to a thin filament of 
incandescent vapour, evidently at high pressure, which 
| expands in all directions until its diameter reaches about 
|an inch or so, and its pressure is reduced to that of the 
atmosphere. This process takes about 1/25,000 of a second. 

From the intensity of the light obtained it is estimated 
that the initial temperature of the gas is fully 20,000 deg. 
| Cent., as hot as all but a few of the very hottest stars. 
It is shown that the.incandescent vapour at its hottest 
point is opaque. A bright-line spectrum is given off by a 
| spark gap fed by the same discharge when the spark is 
| in front of the explosion, but the spark is invisible when it 
is positioned at the back. The observations are made 


“ explo- 


Miscellanea. 


Tue output of pilchard oil alone from the fish factories of 
| British Columbia last year amounted to 1,900,000 gallons. 

Tue Tokyo Gas Company, Japan, has decided to double 
the capacity of its plant, and to provide an output of 
60 million cubic feet within the next ten years. 


ACCORDING to the Chemical Trade Journal the Standard 
Oil Company, of Indiana, has developed a new mineral 
wax, resembling natural beeswax in many details, which, 
it is said, can be utilised to replace beeswax in many indus- 
tries at a much lower cost. The new wax can be sheeted and 
rolled as natural beeswax can, but is somewhat tougher. 


Tue Dartford Urban District Council has approved the 
draft agreement for the purchase of electricity in bulk 
from the West Kent Electric Power Company, Lid. The 
Electricity Committee reports that consequent upon the 
decision of the Council to take an entire bulk supply of 
electricity, it becomes necessary to install further con- 
verting plant to take the place of the existing 600-kilowatt 
direct-current steam-driven set which has hitherto acted 
as a standby, and the Committee therefore recommends 
that application be made for sanction to a loan of £3750 





for the installation of one 750-kilowatt set. 


A SERVICE of air liners for passengers and mails is being 
rapidly developed in America. A service between San 
Francisco and Chicago is now open, and will be extended 
to New York in August. The transcontinental journey is 
timed to take thirty-two hours compared with about four 
days by rail. Other routes now working are between 
Boston and New York, Salt Lake City and Los Angeles, 
and Seattle and Los Angeles. The long-distance routes 
are now lighted for night traffic. On August Ist the air 
mail routes will pass from Government to private control, 
and most of the lines which now carry only mails will then 
eater for passengers also. 


THE mooring tower for the Transatlantic air service 
between Britain and Canada will, it is announced, be 
situated at Montreal. This site has been officially chosen 
by the Canadian Government on the recommendation of 
Major Scott, the British expert, after a careful examina- 
tion of'many other proposed positions. Negotiations are 
now in progress for a site of nearly 600 acres of land on 
the line of the Canadian National Railway, and as soon 
as the transaction is completed the work of construction 
will be begun. The Dominion Government will buy the 
site and erect the mast, while the British Government will 
provide the airships. The estimated cost of the tower is 
about 375,000 dollars. 

Tue Board of Trade, after consultation with the Post- 
master-General, has made new rules relating to wireless 
telegraphy on ships. These new rules are required mainly 
in view of the probable early approval of automatic alarm 
apparatus designed to receive a distress call, and the need 
for regulating the use of such apparatus. The new rules 
define the “ alarm signal,”’ which is the signal to be used 
to operate the automatic apparatus, and prescribe the 
conditions to be complied with by such apparatus. They 
require Class II. ships, after a certain delay, to fit such 
apparatus in lieu of carrying “‘ watchers,”’ and give a certain 
relief to other ships fitted with the apparatus. All ships 
are required to have a clock in the wireless room with.a 
seconds hand to enable the operator to send the “ alarm 
signal”’ correctly. The new rules come into force on 
October lst next ; they are to be regarded as provisional 
to the extent that they may require amendment as the 
result of decisions at the Washington Radiotelegraph 
Conference or at a subsequent Conference on Safety of 
Life at Sea. 

Ir is estimated that the production of petroleum in 
Colombia this year will amount to about 14,500,000 barrels, 
but it is pointed out in the Commerce Reports of the United 
States that one of the conspicuous problems of the petro- 
leum industry there at present is the congestion of traffic 
on the Magdalena River. It is reported that more than 
100,000 tons of import cargo are lying at different ports 
awaiting transportation up the river, while many of the 
boats which have been aground during the first months 
of the year and have just been released by the rising water 
must go into dry dock for cleaning and repairs. It is 
claimed that a year or more will elapse before the cargo 
now held can be delivered to its destinations. Although 
this situation does not directly affect the transfer of oil, 
the suspension of incoming supplies adds to the other 
difficulties of operation in the interior of the country. The 
industry was also held up for a time at the beginning of 
1927 by a disastrous fire at Girardot, where the destruc- 
of oil tanks aggravated the petrol shortage already 
prevailing at Bogota. 


In the House of Commons, recently, Captain Fraser 
asked the Colonial Secretary if any views were ex- 
pressed by the representatives of the Colonies at the 
recent Colonial Conference as to the desirability of 
establishing in this country a wireless transmitter capable 
of conveying to the Colonies for redistribution the pro- 
grammes of the British Broadcasting Corporation ; _ if 
the representatives indicated that their Governments would 
be prepared sympathetically to consider contributing 
towards the expenses incidental to such a service after the 
initiative had been taken by Great Britain ; and if any 
views were expressed by the representatives of the Colonies 
at the recent Colonial Education Conference as to the 
advantages which would accrue to their countries if means 
existed whereby they could hear British broadcasting. 
Mr. Amery said that as regarded the Colonial Office Con- 
ference, it was a general view of the representatives of the 
Dependencies that the institution of such a service, if 
found to be practicable, would be very widely appreciated 
overseas. While it was considered premature to ask’ them 
for an undertaking to contribute until the necessary experi- 
mental work in this country was further advanced, he did 
not for a moment anticipate that the Dependencies would 
show reluctance when the time came to share the expense 
involved in instituting and maintaining such a service. 
As regarded the Imperial Education Conference, he under- 
stood that in view of the experimental work still to be done 
before such a satisfactory broadcasting system could be 
established, no substantial discussion developed on the 





subject, 
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DEATH. 
On July 13th, at Tyneholme, Wealdstone, Middx., Masor 
Rospert Hoop Hacere, R.E., A.M. Inst. C.E., M.1. Mech, E., 
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The State of Trade. 


1927. 


in round numbers it may be said that the indus- 
trial population of Great Britain numbers fourteen 
millions ; of those millions one is now unemployed 
—approximately seven per cent. In normal years 
the full number of those employable is rarely or 
never engaged in industry at one time. There is in 
general a floating industrial margin of about three 
per cent. Hence we may say that the actual 
unemployment at the moment is about four per 
cent. That is, in all conscience, sufficiently serious. 
But the correction for the normally unemployed 
should nearly halve the despondency which the 
gross figure produces. Moreover, it is not to be 
forgotten that the unemployed figures have been 
up to and even over one and a-half millions—say, 
ten per cent., or with the correction seven per cent. 
The fact that industry has succeeded within a 
relatively few months in absorbing practically 
half a million people is a hopeful sign. Whether 
the remaining half million can be profitably 
employed is a matter upon which differences of 
opinion exist. Certain philosophers have shown 
by arguments which appear to be irrefutable that 
the industrial population of this country is too 
great ; that we can never hope to support such a 
large number in that degree of comfort and-with 
so many gratuitous amenities as are now expected 
or demanded. But industry has a way of upsetting 
the finest, most carefully drawn conclusions of 
investigators, and in this case the philosophers may 
again be put at fault. We are inclined towards their 
side, but hesitate to join them. Great Britain is 
losing markets because her own Dominions, 
Colonies and Dependencies are becoming manu- 
facturers. Unless, therefore, a great increase in 
consumption can be effected the demand for 
British goods has reached its zenith. Moreover, 
the demand must be sufficient to consume not only 





























































































































what can be made by present methods, but the 
far greater quantity that can be turned out with 
less manual labour by improved methods. Such 
considerations as these lead towards the con- 
clusion that the industrial population, and there- 
fore the whole population, is as great as the country 
can support. But there is always the possibility 
that demand may increase or that some wise 
agreement will be reached between the Mother 
Country and her children that would alter the 
whole aspect of affairs. 

Those who read the Provincial Letters which 
appear week by week in our columns cannot fail 
to remark their gloomy tone. That despondency 
is a true reflection of the market, but it must be 
remembered that our correspondents gather their 
views mainly at the coal and metal exchanges, 
just the places where depression is deepest. If 
one leaves the marts—where merchants grumble 
almost as much as farmers—and visits engineers’ 
shops up and down the country, as we are con- 
stantly doing, he will find a better atmosphere 
than has prevailed for the past two years. Many 
of the works are really busy, a few are less happily 
situated, some are “on the rocks,”’ whilst others 
have already foundered. But, take it for all in all, 
a great deal of work is being done, and if the 
increased capacity which was added during the war, 
sometimes with no better object than the expenditure 
of excess profits, is mentally reduced to reason- 
able limits, it would perchance be found that there 
is not much about which a courageous man need 
complain. It is the shareholders in industrial 
stock who are suffering most. There is no doubt 
at all that orders are being accepted at figures 
that leave a very narrow, if any, margin for profit ; 
but that is not a hopeless position. On the one 
hand, it will stimulate the adoption of improved 
methods of manufacture, and, on the other, 
encourage the “ rationalisation ’’ of industry and 
the removal of a class of competition which does 
no one any good. We are far from being opposed 
to competition. It has properties and merits 
which, in this imperfect world, cannot be success- 
fully replaced. Its removal in many cases does 
actual harm. A very important example is still 
fresh in the mind. In that instance a large order 
went abroad, although a British firm was quite 
capable of undertaking it and quite ready to do so. 
There was a bad fault somewhere. In other cases, 
which are familiar to all, foreign goods are pur- 
chased because a ring keeps the British price at 
an excessively high level. Again, there is no sound 
evidence that the reduction of railway competition 
has benefited either the traveller or the trader, 
and the companies themselves are certainly no 
better off. Yet despite these examples to the 
contrary the discreet control of competition has 
good points. But an industry cannot be built up 
by rationalisation alone. For success: we have to 
look, on the one side, to progressive methods, and, 
on the other, to improvement of the selling 
organisation. Pessimists and paper critics assert 
that in both respects Great Britain is backward. 
That is certainly not true. Very many of our 
works in all branches of industry are as well 
organised as any in the world for the object in 
view. The mistake is sometimes made of con- 
trasting quantity production factories with quality 
production workshops. It is upon the latter that 
we depend. Wherever one goes British quality is 
praised. It is doubtful that we shall ever be able 
to compete with America and perhaps Germany 
in quantity, but we can and do in quality. That 
is the bedrock of British engineering. The 
methods that are suitable for it are not quite the 
same as those appropriate to mass production, 
but in all our best factories an approach to mass 
production methods with the maintenance of the 
highest quality may be found. It is on those 
lines that we must continue. Maintain our quality 
whilst reducing costs by the adoption as far as 
possible of labour economising devices and there 
is no reason whatever why sufficient markets for 
our needs should not be recovered. 

On the whole, then, after visits to engineering 
works of all kinds from the North to the South of 
England, we see more cause for hopefulness than 
for depression. It may be true that some of the 
present work is the result of the long struggle of 
last year. It may be true that some shops are 
busy because they are doing now work that should 
have been done twelve months ago; it may be 
true that there is not much money in the present 
orders and that new orders are coming in less 
rapidly than could be desired. But it is quite 
wrong to jump to the extreme and to assert that 
British engineering will never recover. It very 
certainly will do so. Both at home and abroad 
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potential markets exist. Some of them are already 
well disposed either by natural ties or by past 
experience towards British products; others are 
neutral, but can be won. We can secure them by 
improving our methods of making and selling. But 
there’s the rub. To do both requires money, and 
money is scarce because taxation is excessively 
high. It has been said that the astounding develop- 
ment of British industries after the Napoleonic 
wars was the direct result of taxation so high 
that it forced manufacturers to work hard and 
stimulated all sorts of inventions. But history has 
a way of refusing to repeat itself. The conditions 
have altered. Competitors less heavily taxed 
than we are surround us, and we have taught 
foreign nations all the technical wisdom that we 
acquired in those far-off days. Nothing is the 
same but the taxation, and it is contributing to a 
very different result from that which the historian 
who is rash enough to build the present from the 
past might predict. 


The Economy of Steam Locomotives. 


A REMARKABLE feature of steam locomotive 
development in America is the ever extending 
adoption of mechanical firing. It is the natural 
consequence of increase of size, and in some 
measure, no doubt, of the popularity of the 
wide fire-box. The box between the frames, which 
is still by far the most common design.in Great 
Britain, has almost disappeared from the United 
States, where the wide and relatively shallow box 
is now all but universal. But it is the great size 
of the locomotives more than anything else that 
has led to the prevalence of the mechanical stoker. 
Experience has shown that a grate up to sixty 
square feet in area can be fired by hand, but once 
that area is passed the efficiency of hand firing 
falls off. The exertion demanded is too great for 
human muscles, and mechanical means of feeding 
coal to the fire become imperative. In this 
country the 40ft. grate is exceptionally large, but 
in America it is exceptionally small, and the ten- 
dency is all towards engines with grates over sixty 
square feet in area. It should not, however, be 
forgotten that the ratio between grate area and 
heating surface is bigger in American than in British 
engines. The variations are too large to permit 
the use of definite figures, but expressed quite 
roundly we may say that in British designs the 
grate area is about one seventy-fifth of the evapora- 
tive surface, whilst in America it is as much as one- 
sixtieth or even one-fiftieth. Naturally the grate 
area per tractive effort is also greater. But even 
making these allowances we have no engines which 
cannot be conveniently fired by hand, and, since 
two men must be carried on the footplate in any 
case, there is no likelihood that the stoker will 
appear on British railways in the near future. 

It is frequently said that efficiency and economy 
are two very different things. No better example 
of that truth could be found than that presented 
by the mechanical stoker on locomotives. Whilst 
it is very difficult to make direct comparisons 
between hand and automatic firing because 
engines suitable for the former are never fired 
by the latter method, yet little doubt remains in 
our mind that mechanical firing is not as efficient 
as hand firing, by which we mean that when 
it is employed less of the thermal units in 
the coal are transferred to the water. At first 
sight that may appear to be a serious indictment 
of the stoker. But before that judgment is accepted 
a very important correction must be made. It is 
well known that the efficiency depends upon the 
rate of firing ; in general terms it may be said that 
the more rapidly the coal is burnt the less will be 
the efficiency. With hand firing the maximum 
rate that can be maintained may be taken as about 
80 lb. per square foot per hour ; but with mecha- 
nical firing a much higher rate is possible, figures 
as high as 100 and even 110]b. per square foot 
of grate per hour being attained. Indeed, the coal 
consumption of the greater American locomotives 
is far and away beyond European practice. Con- 
sumption of 3 tons per hour are not uncommon, 
and the vast triplex locomotives of the Erie and 
Virginian Railroads burn as much as 54 tons per 
hour on a grate 121-5 square feet in area for an 
evaporative surface of 6886 square feet, and a 
maximum tractive effort of 70 tons. Experiments 


have shown that if the rate of firing be increased 
from about 2500 lb. per hour for a given grate to 
12,500 Ib. per hour, the evaporation will fall from 
9-75 lb. to rather less than 7 lb. per pound of coal, 
and if thermal efficiency were the main considera- 
tion in locomotive driving then the very high rate 
would have to be condemned, 


Tt is here that 


economy steps in and overthrows efficiency. Before 
it can be said that a low thermal efficiency is an 
extravagance, two things must be considered. 
First, the relationship of coal costs to other costs ; 
and secondly the density of the traffic upon the 
railway. It may be taken that fuel supplies in 
America represent roughly 10 per cent. of total 
railway expenditure, interest, &c., included. A 
saving of | per cent. in the coal bill would therefore 
represent only one one-hundredth of a per cent. on 
the total expenditure. The increased density 
of traftie, which can be secured by driving engines 
to their ultimate capacity swamps such a small 
saving. As a matter Of fact, the possible earnings 
per goods train mile by increased loading or by 
increased speed rise vastly more rapidly than the 
extra expenditure of coal that is necessary to effect 
those increases. Or, to put it in another way, 
whilst the pounds of coal per train mile increase 
rapidly as the weight of the train is increased the 
pounds per fon mile decrease with almost equal 
celerity. Thus it comes about that Americans 
work their goods engines up to maximum capacity 
even though the cost of coal per engine-mile goes 
up. The only way to do that is, as we have shown, 
to use mechanical stoking, and it is used, therefore, 
even though it burns coal inefficiently, and throws 
out of the chimney large quantities of half-con- 
sumed ashes. 

British locomotive engineers, faced with the same 
problem as their American counterparts, will be 
inclined to say that it is wrong to force engines 
in the way that they are forced in the United States, 
that the wear and tear and maintenance costs must 
run away with not a little of the apparent economy. 
They would prefer to build larger locomotives, 
and run them within some reasonable margin of 
their ultimate capacity. Unfortunately we have 
no figures which show the effect upon American 
locomotives of an abnormally high rate of 
coal consumption; but of this we may he 
sure, that the attitude of American engineers 
to locomotive consumption or depreciation 
would be just what it is to motor cars or rolling 
mills. The immediate revenue-earning capacity 
is the first consideration ; the capital expenditure 
on replacements is hardly considered. Further- 
more, we do not wish the deduction to be made 
that increased efficiency is not worth striving for, 
or that American locomotive engineers are more 
indifferent to it than British engineers. It has 
to be sought not only because it is the business of 
engineers to make machines as efficient as they 
can be made in order to save money, but also for 
the very practical reason that a given tender full 
of coal will take a train further if less is burnt 
per mile. 








The Work of the New Compound 
Locomotives of the Nord Railway. 
By LORD MONKSWELL. 


In the following article Lord Monkswell, an expe- 
rienced observer and the author of several books on 
railways, describes briefly the Pacific compounds 
designed by Monsieur Brévillé for the Chemin de Fer 
du Nord, and gives accounts of two runs made with 
them, one with 412 and the other with 430 tons 
behind the tender. He alludes particularly to the 
easy steaming of these engines and their climbing 
power. They have two 17}in. by 26in. H.P. cylinders 
and two 243in. by 27}in. L.P. cylinders arranged on 
the de Glehn system. The steam pressure is 227 Ib. 
per square inch and the heating surface 2405 square 
feet. The engines weigh about 96 tons and the tenders 
68tonseach. The author is impressed with the advan- 
tage secured by the use of a direct feed water heater. 


The latest type of express engine employed by the 
Chemin de Fer du Nord is of the 4-6-2 pattern, and, 
like all other express engines built for that company 
during the last thirty-five or forty years, is a four- 
cylinder compound arranged on the de Glehn system. 
The design is due to Monsieur Brévillé, chief mech- 
anical engineer of the company. There are forty of 
these engines, numbered 3.1201-—3.1240. 

The fire-box, which is of the Belpaire type, lies 
between the frames and contains a grate no less than 
1lft. 6in. long. The area of the grate is 37} square 
feet. The heating surface of the fire-box is 218 
square feet. The mean internal diameter of the 
boiler barrel is 5ft. 9in. and the length between tube 
plates 14ft. 10in. There are thirty superheater tubes, 
5jin. in diameter; ninety-three ribbed tubes, 2}in. 
in diameter ; and twenty-one ordinary tubes, 2}in. 
in diameter, affording together a heating surface of 
2405 square feet. The heating surface of the super- 
heater is 615 square feet. Steam blows off at 227 Ib. 
per square inch (16 kilos. per square centimetre). 
The H.P. cylinders have a diameter of 440 mm. and 





a stroke of 660 mm. (about 17}in. by 26in.), and the 





L.P. cylinders a diameter of 620 mm. and a stroke of 
690 mm. (about 24}in. by 27}in.). Both sets of 
cylinders are slightly inclined. 

The driving and coupled wheels are 1-900 m. 
(about 6ft. 3in.) in diameter. Large steam and 
exhaust pipes, extremely large steam ports, long 
valve travel and a variable blast-pipe, which makes it 
possible habitually to employ an orifice much larger 
than is usual with engines fitted with ordinary blast- 
pipes, combine to produce a machine that runs with 
singular freedom. The H.P. cylinders of all forty 
engines have piston valves. The L.P. cylinders of 
Nos. 3.1201—3.1222 have balanced slide valves, while 
the L.P. cylinders of the remainder have piston valves, 
The springs of the last four pairs of wheels are con- 
nected together by means of equalising levers. 

The weight of the engine in working order is about 
96 tons, 55 of which rest on the six coupled wheels. 
In the course of the last year or so these engines have 
been fitted with feed-water heaters and pumps. Two 
drums are placed near the chimney, one on either side 
of the engine. Exhaust steam is led from a point 
about halfway up the blast-pipe to one of the drums, 
where it is passed through an oil separator and then 
mixed up with cold feed water which is delivered from 
one of the cylinders of the pump. The hot water so 
produced is then passed—-under the slight pressure 
due to the exhaust steam—to the other drum, in which 
it is under atmospheric pressure only. Here various 
partitions cause cascades which tend to throw out 
any air or carbonic acid gas which the hot water may 
contain. Part of the hot water falls into the force 
pump which delivers it to the boiler and the rest con- 
tinues to circulate till it rejoins the feed water from 
the tender. There is an automatic arrangement to 
regulate the amount of exhaust steam passed into the 
apparatus. 

The feed water enters the boiler practically at 
boiling point and the apparatus produces an important 
economy in fuel, which, Monsieur Brévillé informed 
me, amounts to not less than 20 per cent. The way 
in which this eases the work of the fireman is at once 
apparent to anyone travelling upon the footplate of 
the engine. 

The tender runs on two four-wheel bogies. The 
water capacity has lately been increased from 31 to 
34 tons so as to make possible non-stop runs between 
Paris and Calais with the heaviest trains. The coal 
capacity is 7 tons and the weight fully loaded is about 
68 tons. 

On the last occasion on which I travelled on these 
engines Monsieur Brévillé kindly gave instructions 
for them to be run at their full power up the principal 
inclines that are met with on the journey from Paris 
to Calais and back. Starting from Paris these inclines 
are :— 

(1) The Survilliers bank, which rises at the 
average rate of 1 in 232 between kilometre posts 
7 and 27; the succeeding fall averages 1 in 222 
between kilometre posts 28 and 48. (A kilometre is 
about 1094 yards or very nearly five-eighths of a mile). 

(2) The Gannes bank, which rises on an average of 
1 in 370 between kilometre posts 51 and 86. As far 
as post 63 the ascent averages about | in 500. There 
is then a short dip as far as post 66. Hence to the 
summit the average rate of ascent is 1 in 280. The 
succeeding descent averages | in 390 between posts 
87 and 120. As far as post 104—-in which section there 
are several kilometres of level line and a short ascent 
the average fall is 1 in 443, and from thence onwards 
1 in 346. 

(3) The Neufchatel bank. This bank ascends at 
about 1 in 500 between posts 224 and 233, after which 
there are nearly five kilometres at 1 in 135. From 
post 238 almost to post 244 the line falls on an 
average of 1 in 135. 

(4) The Caffiers bank, on which the line ascends 
at 1 in 125 all the way from post 268 to well beyond 
post 277, except in one place, where the gradient eases 
to 1 in 400 for a few hundred yards where there is a 
station. The succeeding fall, also at 1 in 125, begins 
before post 279 and continues to post 290, with one 
similar easing past a station. 

Starting from Paris with the 10 a.m. train, the 
engine was No. 3.1219, and the train, composed of 
eleven vehicles, weighed, with passengers and luggage, 
419 metric tons (412 British tons) behind the tender. 
The engine was due to go into the shops on the follow- 
ing day for the periodical overhaul. 


we had to confine our big efforts to the various ascents 
and deliberately lose time on most of the downhill 
sections. Consequently we did not attempt to make 
a specially fast start.and took 2 min. 22 sec. to pass 
kilometre post 1 and 4 min. 4 sec. to pass post 3, 
which was a quarter of a minute longer than No. 
3.1205, with a load greater by 120 tons, had taken on 
@ previous occasion. Speed, too, over the facing points 
at Saint Denis was carefully limited to the authorised 
rate of 105 kiloms. per hour (65 m.p.h.). Post 7 was 
passed in 6 min. 26 sec. 

The boiler was steaming marvellously, the safety 
valve blowing off hard and the gauge showing a 
pressure of 17 kilos. For the ascent of the Survilliers 
bank the reversing gear was first of all set to give an 
admission of 55 per cent. in the H.P. cylinders and 
about halfway up the bank this was increased to 
60 per cent. The regulator was wide open. In these 
circumstances, with the safety valve blowing off all 





the way, we ran the 20 kiloms. from post 7 in 11 min, 





As we could not run much in front of booked time - 
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43 sec. (63-7 m.p.h.), and the last kilometre wholly 
on the gradient of 1 in 200 (the 27th) occupied 
35°/, sec. (62-8 m.p.h.). The slowest kilometre (the 
19th) occupied 36*/, sec. (61-4 m.p.h.). 

We went easily downhill to Creil and did not pass 
over the junction poimts at more than the 50 m.p.h. 
allowed, but then immediately began again to run 
hard. The 54th kilometre was run at 60 m.p.h., and 
peed continued to rise steadily till in the dip beyond 
Clermont it was fully 75 m.p.h. From post 66 to the 
ummit at post 86 the_average rate of ascent is, as 
already stated, 1 in 280. These 20 kiloms. occupied 
10 min. 52 see. (68-6 m.p.h.). Pressure was fully at 
the blowing-off point with*the regulator wide open, 
and steam was cut off in all four cylinders at 60 per 
cent. of the stroke. In these circumstances and with 
peed about 70 m.p.h. the gauges showed pressures in 
the H.P. and L.P. steam chests of 134 kilos. and 
23 kilos. respectively. 

We passed post 86 (53} miles) in 51 min. 20 sec. 
from the start. After this we had to waste time on 
the easy downhill stretch to Amiens. The distance 
of about 27} miles occupied nearly 30} min., and we 
topped at Amiens in 81 min. 46 sec. from Paris. 

After a stop of nearly 8 min. at Amiens, we started 

off again, passed post 139 (5 miles) in 7 min. 43 sec., 
and then ran 25 faintly descending kilometres to 
post 164 in 12 min. 48 sec. (73 m.p.h.). Here we were 
everely slacked for relaying operations which were in 
progress near Pont Remy, losing thereby about 
3} min. We had worked up to full speed again a 
little beyond Abbeville and ran 44 kiloms. (180-224) 
along the level at 72 m.p.h., the last 24 of these 
occupying 12 min. 16 see. (73 m.p.h.). More relaying 
at Etaples cost us 3 min., and then the last kilometre 
wholly uphill before the Neufchatel summit was run 
in 41°/, sec. (53-7 m.p.h.) and the next (the 238th), 
which is partly level, in 42%/, see. (524 m.p.h.). So as 
to avoid getting too much before time, the steam 
supply was in all cases severely restricted directly 
the various summits were passed. 

An easy run down to Boulogne followed, and we 
did not exert ourselves much till we were at the very 
foot of the Caffiers bank, not even taking much of a 
run at the bank—-the 268th kilom. was run in 34*/; 
sec. (64-6m.p.h.). The 10 kiloms. from post 268 were 
covered in 6 min. 27 see. (57-9 m.p.h.), and the 277th 
kilom., the last wholly on 1 in 125, occupied 42*/, sec. 
(52? m.p.h.). 

Another easy run downhill--even without steam 
speed down 1 in 125 will rise to nearly 75 m.p.h. 
and a slow stop landed us at Calais Pier, 106 min. 
26 sec. from the start at Amiens (103} miles). 

The total running time between Paris and Calais 
had been 188 min. 12 sec. for the 184} miles. We had 
lost 6} min. through the two slacks, where the relaying 
of the road was proceeding. We had also deliberately 
lost time running down most of the inclines. In 
comparison with a run which I made on engine 3.1226 
in 1924, with the same load, we had taken | min. 10 sec. 
longer between posts 28 and 51, and 1 min. 10 see. 
longer between posts 238 and 255. In addition to 
this, we had taken 39 min. 41 sec. actual running 
time between posts 86 and 142-—this including the 
time lost in stopping at Amiens and starting again, 
but not the time we spent standing in that station 
as against No. 3.1226’s non-stop time of 30 min. 
51 sec. for the same distance. Downhill work such 
as was performed by No. 3.1226, of course, requires 
only a small part of the full power of the enzine, and 
can be done perfectly easily—down the Survilliers 
and Gannes banks a pressure of about 4 kilos. in the 
H.P. valve chests is usually sufficient to produce a 
speed of 75 m.p.h. It therefore follows that this run 


of No. 3.1219 demonstrates that a non-stop run 
between Paris and Calais unhindered by special 


delays can be performed in 170 min., with 400 tons 
behind the tender. This, of course, is merely what 
can be done without anywhere exceeding the existing 
speed limit of about 75 m.p.h. The engines could 
certainly run faster than this on the level, and much 
faster downhill. 

The return journey was made on engine 3.1224 
working the “Golden Arrow,”’ due to leave Calais 
at 2.30 p.m. and run non-stop to Paris in 3h. 10 min. 


mans, which, with passengers and luggage, gave a 
total load behind the tender of 438 metric tons 
(430 British tons). 

We got off punctually, passed post 292 (3} miles) in 


6 min. 53 sec. and post 290 in 8 min. 26 sec. We then importance. It may be that outside the few big firms that 
ran to post 278 in 9 min. 5 sec., averaging 49-1 m.p-.h. | deal with hydraulic work there are not many engineers 
up 1 in 125. in this country deeply interested in the subject. But that 


We had worked up to about 66 m.p.h. at the foot 
of the ascent to Neufchatel summit ; 5 kiloms. from 
post 244 took 3 min. 13 sec. (58-1 m.p.h.), and then 
the next 2 kiloms. to post 237 beyond the summit 
occupied 1 min. 21°/, sec. (54-9 m.p.h.). I missed 
post 238, which is quite close to the summit. 

Then, after attaining 72 
side of the bank, we lost 4} min. for the slack at 
Etaples. 

Fifteen level kilometres from post 208 took 7 min. | ‘ 
49 sec. (71-5 m.p.h.), and, after a further relaying 
slack, which cost 5 min., we averaged 70-1 m.p.h. 
for 31 kiloms. from post 170. The slight rise of the 
line on this stretch amounts to 1 in 1780. Amiens 
was passed about 108 min. from the start, at not more 
than 25 m.p.h. 


cation for the very high speeds adopted in big establish- 


should not receive the same attention, and Mr. Ransome 
has set out to preach the gospel of the modern cutter 
block. They may be more expensive in first cost, but, as 
he points out, will quickly save their cost in better pro- 
duction. 
technicalities are avoided as far as is possible, so that the 
work should appeal to the practical man, who does not 
often come into contact with the scientific world, as well 
as to the theorist. 
into eighteen chapters, which deal with the construction 
and maintenance of all kinds of cutters, and is profusely 
The load was one bogie luggage van and eight Pull- | illustrated with line cuts and half-tone engravings. 


London : 
tical work dealing with a subject of rapidly growing 


is the natural outcome of the absence of water power. 
On the other hand, in our dependencies water power is 
becoming of paramount importance, and there the book 
should prove very useful. 
dissertation on the theory of hydraulics and covers it in 
a matter of nine or ten pages. 
tical matters, such as the measurement of water, dams, 
m.p-h. down the other | diversion works, the conveyance of water, pipes and pipe 
lines, valves and turbines. 
most recent developments are dealt with. 


printed, 


New York: 
Association, 30, Vesey-street. 
What was the Railway Signal Association, and an inde- 


metre 121-120 was run in 34 sec. (65-7 m.p.h.). 
Here we entered on the 33-kilom. stretch of line which 
rises at an average of 1 in 390 the whole way to the 
Gannes summit. The first part of the climb is some- 
what the steeper, and the first 16 kiloms. occupied 
9 min. 25 sec. (63-4 m.p.h.); but then the dip which 
is situated between posts 104 and 102 raised the speed 
to well over 70 m.p.h., and the last 17 kiloms. to the 
summit were covered in 8 min. 54 sec. (71-1 m.p.h.). 
The last kilometre before the summit occupied 
32*/, sec. (69 m.p.h.). The whole 33 kiloms. of the 
Gannes bank had been run in 18 min. 19 sec. (67 
m.p.h. ). 

The reversing gear of engine No. 3.1224 did not 
mark correctly, so it is not possible to say what the 
cut-offs were. 

Downhill we continued to run pretty fast, the 
average speed between posts 85 and 51 being just 
70m.p.h. This took us past Creil a couple of minutes 
before time, and unfortunately had the effect of 
spoiling our ascent of the Survilliers bank, as about 
post 43 we were severely slacked to allow a train for 
Senlis to cross our path. This slack lost us 2} min., 
and made it impossible to regain full speed before 
we passed the summit at post 28. Speed was, how- 
ever, steadily gained till kilometre 29-28 was run 
in 39*/, see. (56-2 m.p.h.). 

A moderately rapid run down the bank followed, 
and after an extremely cautious approach to the 
Gare du Nord—the last kilometre occupying 2} min. 
—we came to a stand 7 sec. before time, having re- 
gained 12 min. lost through relaying and signal delays. 

We had used: 29 tons of water 

If the Deeley formula for train resistance 


(R 3 +4 =) 
' 290 


is applied, the horse-power developed by the engine 
on the last 17 kiloms. before Gannes summit was 
about 2700. 

It is undoubtedly true that engines occasionally 
do work so very much superior to what would appear 
to be possible without a severe modification of this 
formula, that there must be special circumstances 
which sometimes operate to render the formula 
incorrect to a serious extent. By far the most probable 
cause of a great reduction in train resistance is the 
existence of a strong wind blowing from a favourable 
quarter, not so much a directly following wind, as 
one nearly, but not quite, following. On the day of 
my journey there was not a great deal of wind, and as 
the best work of each of the two engines, running in 
opposite directions, was very much the same, it is 
improbable that either received much help from the 
wind. 

I am deeply indebted to Monsieur Brévillé for his 
great kindness in arranging for me to witness the 
work which I have described. I am also most grateful 
to Monsieur Terby, who travelled with me, and to the 
drivers and firemen for the pains which they all took 
to demonstrate the wonderful capabilities of these 
engines. 
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The language of the book is quite simple and 


It comprises some 170 pages, divided 
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Near post 122 60 m,p.h, was attained, and kilo- 





pendent body, became, under the Federal control of the 


United States railways, the Signal Section of the American 
Railway Association. It, however, still retains ite inde- 
pendence and keeps up its wide activities and praiseworthy 
educational efforts. The latest phase in these latter direc- 
tions is the preparation by a committee on an educational 
basis of twenty-six chapters on American railway signalling 
principles and practices, and the first of these to be pub- 
lished is Chapter VI. on Direct-current Relays. It should 
serve its purpose admirably, as the description of the 
relays is told in what we are tempted to call a delightfully 
simple way ; so much so that we shall weleome the appear 
ance of the remaining chapters. 
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Improved Electric Motors. 


DvuRING a recent visit to the Lancashire Dynamo and | 


Motor Company’s works, we had an opportunity of witness- 
ing the performance of several of this firm’s Mazrtorq 
motors, which, as many of our readers are probably 
aware, are squirrel-cage motors, with special rotors 
capable of developing a good starting torque. The makers 
particularly emphasise the fact, however, that the 
Maxterq motor is not merely a squirrel-cage motor in 
which the desired degree of starting torque is obtained 
by inserting brass or other high-resistance rotor bars in 
the rotor core. The results the Maxtorg motor gives 
cannot, it is contended, possibly be obtained from a 
motor built on those lines, and, in addition, there is 
the danger of the heat transmitted from the high- 
resistance rotor bars damaging the stator windings. The 
different characteristics of the various types of these 
motors are obtained by adjusting the relation of several 





in sizes of over 700 horse-power for driving centrifugal 
pumps, and it is noteworthy that these motors start the 
load with a current of only 10 per cent. in excess of the 


| full load current. 


Another type of Maxtorg motor has been developed for 
driving machinery provided with heavy fly-wheels to 
take peak loads, such as punching machines, presses, 
deep well pumps, &c. To enable the fly-wheel to give up 
its kinetic energy it is essential that a drop in speed of at 
least 10 per cent. should occur between no load and full 
load, and the type of motor under consideration is designed 
to run with a high power factor and efficiency consistent 
with that condition. Whilst the theoretical efficiency of 
this machine is not as high as that of the MT1 type of the 
same horse-power or of a slip-ring motor of equal capacity, 
in actual practice the current it consumes is said to be less 
than that which would be used by any other type of motor. 
The machine is the correct type to use for duties which 
involve frequent starting and stopping, as in the case of 
certain centrifugal machinery. The starting torque is 
very good, and heavy machinery can be started by means 
of a star-delta starter when the motor will provide ample 








FIG. 1—“ MAXTORQ”’ 


variables in the rotor construction, which, however, is not 
at all complicated or costly. Various schemes have been 
devised for increasing the effective resistance of squirrel 
cage rotors during starting, but on account of the com- 
plications involved they have not met with widespread 
favour. 

The rotor of the Maztorg motor is claimed to be incapable 
of breaking down, or of being damaged, and by the use of 
this type of rotor it is possible to produce squirrel-cage 
machines that will easily start and yet work efficiently on 
load. 

The characteristics of the Martorg motor are 
obtained by variations in the size, position and shape of 
the conductors in the rotor. In all cases these conductors 
are massive, uninsulated bars of high-conductivity copper, 
fitted into the rotor with a positive lock against end 
movement. The end rings are of varying design dependent 
upon the duty required and vary from a simple band of 
copper to a series of divided end rings specially shaped 
and positioned to each other in a manner that causes the 
rotor to have a higher effective resistance at starting than 
when up to speed. They have from three to five times 
the cooling surface of the ordinary one-piece end rings. 




















FIG. 2--CLOSED- CIRCUIT, RADIATOR-COOLED MOTOR 


On rotors which are subjected to heavy reversing duties, 
these end rings are carried out from the main rotor core 
and insulated in a separate chamber, so that the stator 
windings are entirely unaffected by any heat generated in 
these rings. As all the rotor joints will stand red heat 
without damage, the end rings can be made red hot by 
stalling the motor for some considerable time without in 
any way damaging the stator coil insulation. 

Many classes of work for which a slip-ring motor is 
generally considered to be essential can be done by a 
Mazxtorg motor, such as that of driving line shafts, lathes, 
and general machinery. A type designated MT1 is designed 
to give the highest possible running efficiency and power 
factor and to give ample torque to start up under normal 
industrial conditions. Whilst it is designed for continuous 
running at high efficiency, it will, for instance, start a 
line shaft which has inadvertently been stopped with all 
the belts on the machines, whilst in exceptional cases or 
when the supply company has not provided proper mains 
for the load and when in consequence there is an abnormal 
drop in pressure, the starting can be eased by using a | 
*‘ Lancashire "’ centrifugal clutch, pulley or coupling. | 
Lathes, drills, and various other classes of machinery | 
may be driven by the MT] motors, which have been built | 





MOTORS APPLIED TO OVERHEAD CRANE 


torque for starting the machine and for accelerating heavy 
fly-wheels from rest. 

Still another type of Maxtorg motor (MT3) has been 
designed to meet those cases in which the running and 
starting and stopping periods (with or without reversal) 
are of equal importance. It has been designed to give a 
smooth yet rapid acceleration from rest, and even when 
connected straight on to the line it takes a moderate 
starting current. It is claimed to be the most economical 
motor to use for machinery which is stopped or started, 


or started, stopped and reversed at frequent intervals, | 


but which is run for appreciable periods. Whilst more 
simple and reliable than a slip-ring motor, the machine 
is claimed to perform this class of duty with a current 
consumption approximately equal to that of a slip-ring 
motor performing the same work. Motors of this type are 
used for driving edge planers, involving reversal of the 
motor at each stroke, passenger or goods lifts, hydraulic 
pumps with automatic control, washing machines, involv- 

















FIG. 3—VIEW OF MOTOR SHOWING RADIATOR 


ing the reversal of the motor every few seconds, and certain 
types of cranes. 

The company’s MT4 Mazrtorg has been designed for 
duties which call for a very heavy starting torque and a 
brief running period at long intervals, such, for example, 
as the duty of opening valves and furnace doors. Whilst 
the machine will develop a torque equivalent to the 
maximum torque of a slip-ring motor, it may be started 
by connecting it directly across the line. Its electrical 
characteristics are similar to those of the firm’s MT5 type 
of motor, which is provided with special ventilating 
arrangements, the necessary cooling being obtained in the 
former case during the comparatively long periods of rest. 
The MT5 motor is specially designed for cranes, heavy 
hoists and other machinery that repeatedly starts and 
stops. During the visit to the Lancashire Dynamo and 
Motor Company’s works we had an opportunity of witness- 
ing the performance of this type of motor fitted to a 
travelling crane in one of the shops, and the performance 
was highly satisfactory. Each of the crane motions had a 
separate motor, and the ease of operation was remark- 
able, each motor being started by switching it directly 
across the mains. A view of a 50-ton crane fitted with 
these Maztorg motors is shown in Fig. 1. The motors 


have a very smooth acceleration, can be stalled with 
impunity, and they can be started, stopped and reversed 
under load from 600 to 1000 times per hour without 
exceeding the normal temperature rise. 

The standard demonstration at the Lancashire Dynamo 
and Motor Company’s works for Maztorg motors, fitted to 
a fully loaded contractor's hoist, consists of (a) starting 
with a slack rope and lifting the load without a jar ; 
(6) running the full load up and down at full speed and 
| throwing the controller over from one direction to another 
without any pause in the off position; (c) locking the 
motor with a brake and leaving it stalled for several! 
minutes with full voltage applied to the stator whilst 
immediately afterwards test (b) is repeated, demonstrating 
how the motor cools down, again within thirty seconds ; 
it is also shown that the stator temperature rise is normal 
during the test ; (e) “‘ inching’ the motor one-tenth of a 
revolution at a time, with and without full load. 

Two other Maztorg motors (MT6 and MT7) are made 
for steel works service. The electrical characteristics of 
|the former are similar to those of the MT5 type, but 
| mechanically the machine is designed to withstand thw 
| most arduous conditions that are met with in steel work 
| As is usual with steel works motors, the stator case j 
| split so as to enable the stator and rotor to be remove:! 
| with ease. Roller bearings are also fitted in order to 
eliminate the common trouble of the rotor rubbing on tho 

stator. The other steel works motor (MT7) is particular!, 
} - mr - ~ r 
suitable for driving disc saws, a purpose for which it has 

now been used for a considerable time. It is designed t: 
| accelerate a heavy saw and to run continuously under the 
| exacting conditions of cutting through the heaviest sections 
of steel joists, and it may be put into operation by means 
of a star-delta starting switch. 

In many cases multi-speed motors are distinctly advan- 
tageous, and two or three-speed Maztorg motors have 
proved highly successful. All the Mazxtorg motors, from 
size MT1 to MT7, may be started by directly switching 
them across the line, although in the case of continuously 
running motors it is more usual to employ a star-delta 
or auto-transformer. Crane and steel works motors of 
this kind in sizes up to 75-100 horse-power may be, and 
very frequently are, switched directly across the line with 
the aid of very simple control gear. Slip-ring motors are 
|} also made by the Lancashire Dynamo and Motor Com- 
pany, but for the great majority of purposes the Maxtorq 
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FIG. 4-DIAGRAM SHOWING AIR PATHS 


motors are considered preferable on account of their 
simplicity. 

In gas and chemical works, in mines and textile mills, 
and in other industrial establishments, where the atmo- 
| sphere is laden with impurities, motors of the totally 
| enclosed type are often employed, but it is well known 
that the practice of totally enclosing a motor reduces its 
| output as compared with that of an enclosed ventilated 

motor of the same size. If a motor with an enclosed 
| ventilated or protected enclosure be converted into a 
| totally enclosed machine, the output is reduced by 35 to 
| 50 per cent., for the simple reason that if an attempt were 
|} made to run the sulin at its normal output, the tem- 
| perature rise would be excessive. There are, of course, 
| totally enclosed pipe ventilated motors, but another type 
| of machine suitable for use in such places as those men- 
| tioned is manufactured by the Lancashire Dynamo and 
| Motor Company, the output of a motor of this type 
| approaching that of an enclosed ventilated machine of 
corresponding size. 

| The closed air circuit system of ventilation, as used 
| extensively in connection with large electric generators, 
| has been applied by this firm to electric motors, which 
| can be used with advantage instead of totally enclosed or 
| pipe ventilated motors in places where the use of pipes 
is inconvenient. The illustrations, Figs. 2 and 3, show a 
direct-current motor of this type, but the system is also 
applicable to the company’s Maxtorg motors, which, of 
course, are alternating-current machines. 

As shown in Figs. 2 and 3 and the drawing, Fig. 4, the 
motor is mounted on a substantial box base plate, which 
is fitted with a radiator, designed to present the largst 
cooling surface permissible in the available space. The 
radiator has perfectly straight air passages, and alternate 
passages are connected together to form two groups. One 
group of communicates with the interior of the 
motor and forms a closed circuit in which the air is circu- 
lated by the rotor or armature fan, and as the closed system 
only contains clean, dry air, the motor is completely pro- 
tected against any injurious matter in the surrounding 
atmosphere, which would otherwise affect the insulation 
or clog the windings. The enclosed air, which is circulated 
over and over again, takes heat from the motor parts 
and gives it up in the radiator. This process goes on 
continuously, for an auxiliary fan attached to one end of 
the motor shaft drives air through the second group of 

passages in the radiator. As indicated on the drawing, the 
| air for the auxiliary fan is drawn direct from the atmo- 
sphere, and is driven straight through the radiator passages 
back to the atmosphere, one end of the base plate being 
open to form the air outlet, whilst the other is closed by 
a plate. The radiator is composed of heavily galvanised 
sheet steel, and the auxiliary fan which sends the air 
through it is enclosed in a sheet steel or cast iron casing, 
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in which the air inlet is formed, as indicated by the arrows 
in Fig. 4. Each of these passages through which the 
auxiliary air passes is adjacent to a closed air circuit 
passage, and the two currents of air flow in opposite direc- 
tions. Itisclaimed that with this contra flow arrangement, 
ficient and rapid cooling is obtained. As the auxiliary 
fan and the radiator passages communicating with it are 
on to the atmosphere, they tend to become clogged with 
just and dirt, but by the removal of the back plate on the 
base plate the whole of the interior communicating with 
the atmosphere can be cleaned out by means of a flue 
brush, for the radiator pessages are open at both ends, 
and they are perfectly straight and devoid of projections. 








Automatic Colliery Decking Plant. 


\ pESCRIPTION of the gear used at a colliery pit-head 


| eliminate manual labour, as far as is possible, and to 
pedite the loading and unloading of the cage. The 
chanism is operated pneumatically and controlled 


ectrically in such a manner that all the movements are 
interlocked, so that accidents are virtually impossible. 


On a recent & most interesting day 
a Warwickshire exploring the surface works of the No. | 
Pit of the Arley Colliery Company, and incidentally gained 
he Impression, on nearing the property, that it was a 
nursery garden rather than a coal pit that we were about 
visit. Things have been so contrived that the more 
insightly features are obscured from the main road, while 
even within the pit-head precincts the waste tips, for 
are not very prominent. It was, however, the 
decking plant in the head gear in which we were chiefly 
interested, and through the courtesy of Mr. E Knox, 
the managing director, were able, with the help of 
Messrs. Davis, the enginewright, and Barnes, the elec- 
trician, to gain a good insight into its working. This 


occasion we spent 


to 


nustance, 


we 





day’s issue, while the accompanying diagram will help 
in the description of their operation. 

All the essential parts are shown in this sketch, and 
comprise, reading from right to left—the direction in which 
the tubs travel—a ram for pushing the tubs forward, scotch 
blocks to check them, a two-deck cage fitted with con- 
trollers to hold the tubs in the cage, and a drop cage, or 
lift, for lowering the tubs from the top to the bottom deck 
on the outgoing side. 

On reference to the diagram it will be seen that two 
empty tubs are held in readiness on each deck of the head- 
gear and are prevented from going forward by scotch 
blocks. Behind these tubs there are trains of other empties 
which gravitate down from the creeper track and are 
checked just before they arrive at the head gear. Between 
each set of rails there is a ram with a crosshead supported 
by rollers running on a track. This crosshead carries a 
fork-shaped device, which engages with the back axle of 
the second truck, to push it forward,.and can slide back 
under the axles of the next oncoming pair of tubs on the 
return stroke. 

Now, assuming ‘hat one of the cages is just about due 
to arrive at the bank, the banksman pushes over a lever 
which closes the electrical circuits of the relays controlling 
the air motors, but nothing happens, as the circuits are 
only completed up to certain points. When, however, 
the cage actually arrives it presses back the roller—plainly 
seen in Fig. 6—and the whole sequence of operations 
starts. The roller opens an electro-pneumatic valve, 
and air is admitted to the cylinders which push the keps 
under the cage to support it during the decking opera- 
tion. At the same time, other air cylinders open the gates 
on either side of the shaft by swinging them upwards. 
Fig. 4 shows the left-hand gates open, while those on the 
right are closed. The completion of these operations 
allows air to be admitted to the cylinder, which unlocks 
the tub controllers in the cage, but nothing further can 
happen unless the drop cage, on the left, is in the top 
position, otherwise it might be possible for the full tubs 
in the main cage to be pushed over into the well of the 
drop cage. If, however, the drop cage is fully up, an electric 
control circuit is completed which actuates a valve to 


MAIN CAGE 








Gate Cylinder gy 








Cate FULL TUB 


‘ 


FULL TUB 
{ 


made until the four axles of two tubs have passed. Pro- 
vided all these requirements have been fulfilled, the weight 
of the tubs carries the cage downward and it arrives on 
stops at the bottom lying at such an angle that the tubs 
run forward to rejoin their consorts from the bottom deck. 
The passage of the first axle over the counter closes the 
cataract cylinder valve and the last axle opens it again ; 
thus the drop cage remains in the “down ”’ position until 
the tubs are clear, when it immediately rises, under the 
action of the counterweights, to the “‘ up ’’ position, ready 
to receive tubs from the next wind of that cage. In their 
passage the tubs rotate the last axle counter, and it is not 
until the whole four axles have passed over this counter 
that the mechanism is ready for a ropetition of the process. 
In other words, two full tubs must have passed the last 
counter before any more empties can be admitted to reload 
the main cage. 

Reverting to the stage where the main cage has been 
reloaded with empty tubs, it is then, of course, the business 
of the banksman to give the signal for loworing away, 
which he does by means of a simple plunger switch. This 
plunger is, however, proyided with a “‘ blinder ’’ or screen, 
which prevents its access until all the operations of decking 
have been completed. This blinder comes into action 
immediately the keps are placed under the cage, that is 
to say, 80 soon as the safe keeping of the cage is transferred 
from the hands of the engineman to that of the banksman. 
The latter can, however, in case of emergency lift up the 
blinder and give a signal to the engineman ; but the neces 
sity for this deliberate action is an insurance against an 
inadvertent signal. 

The banksman’s controller, besides providing for the 
working of the two cages in winding coal, has a third lever 
for use when men are being raised or lowered. In such 
circumstances the rams, tub controllers, &c., are not, of 
of course, required, and the operation of this special control 
only affects the keps and gates. This lever may also be 
used in the event of an emergency, as if it is reversed during 
any part of the decking operation, the rams return to the 
fully back position and the scotch blocks are placed on 
the rails, while the keps are held under the cage. 

From the foregoing description it will be seen that prac- 
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DIAGRAM ILLUSTRATING DECKING ARRANGEMENTS AT ARLEY COLLIERY 


decking plant, which has been supplied by the Westing 
house Brake and Saxby Signal Company, Ltd., of 82, 
York-road, Kine’s Cross, London, N. 1, has been installed 
with the object of increasing the capacity of the pit, by 
expediting the handling of the coal tubs at the bank, and 
has incidentally relieved the men of some very arduous 
labour. 

It is generally agreed that the speed of winding in modern 
colliery shafts has now roached the practical limit, and 
that, beyond adding to the number of decks in each cage, 
the only means of increasing the amount of coal that can 
be raised in a given shaft is the reduction in the time during 
which the cage is delayed at the ends of its journey for the 
off-loading of the full tubs just raised and their replacement 
by empty tubs. In the past, and even now at many 
collieries, considerable gangs of men have had to be 
employed to get the tubs off and on the cages as quickly 
as possible, and some remarkable records have been estab 
lished in the work. We believe, in fact, that the best 
performance by automatic mechanical plant has been 
surpassed by manual labour in short spurts ; but the work 
is very heavy. On the other hand, an automatic scheme 
will go on working indefinitely at full pressure, and can 
be interlocked in such a manner that accidents are almost 
impossible. In this connection it is noteworthy that all 
the principal items in the equipment which we are about 
to describe are modelled on the same lines as the inter- 
locking signal gear which the Westinghouse Company has 
supplied to many railway companies, and its reliability 
has consequently been well tried. 

At the Arley Colliery the winding cages are provided 
with two decks and a new reinforced concrete head gear 
has been erected in connection with the automatic decking 
plant. The full tubs from both docks are sent away from 
the pit-head on one level and gravitate to a tippler where 
their contents are tipped to the screens. The empty tubs 
are then hauled up an incline by a creeper and separated 
f into two streams which gravitate back to the two decks 
of the head gear. The automatic plant takes charge of 
the tubs at this point and handles them under the control 
of only one man, simultaneously sending four full tubs to 
the tippler by one road and reloading the cage with four 
empty tubs from two roads. The whole apparatus is, of 
course, duplicated for the two cages which work in the one 
shaft. The various operations are performed by means 
of compressed air, while their sequence is controlled elec- 
trically. 

Most of the apparatus involved in the scheme is shown 
in the series of engravings which form a Supplement in to- 














admit air to clear the scotch blocks in front of the empty 
tubs on the right. 

At the same time air is admitted to the rams and the 
empty tubs are pushed forward on both decks, pushing 
the full tubs off the cage as they go. As the tubs travel 
forward they rotate the star- wheels of the controllers in 
the main cage, and the two full tubs pass away freely. 
When, however, the controllers have made one revolution, 
that is to say, four axles have passed by, a catch drops in 
and tho controller is locked, so that the two empty tubs 
are confined in the cage. A striker mechanism is reversed 
as soon as the controllers are released, and it cannot resume 
its normal position, which is necessary for the continuance 
of the sequence of operations, until the four axles have 
passed in each case. In this way a safeguard is provided 
against the possibility of any one of the tubs hanging up 
half in and half out of the cage. 

Incidentally, it should be explained that, in the case 
under review, the controller on the upper deck of the cage is 
necessary as two tubs are run through the top deck from 
left to right at the pit bottom, and gravitate round to the 
lower deck which they enter from right to left as at the 
pit top, and two further tubs enter, and are held on the top 
deck from left to right ; but this system is only a temporary 
arrangement, it being the company’s intention to intro- 
duce, later on, at the pit bottom, a system similar to that 
at the pit top. 

At this stage the main cage is reloaded with empty tubs, 
the full tubs have been pushed off to the left, the scotch 
blocks have been raised again to prevent any further 
empties from coming forward and the rams begin to re- 
tract. So soon as the ram heads are clear of the cage the 
keps are withdrawn and the banksman is free to signal 
to the engineman in the winding house to lower away. 

Of the four full tubs which have been pushed off the 
cage, those from the lower deck go straight down the slope 
to the tippler, passing round the well of the drop cage 
on their way. At the same time, the two tubs from the 
top deck run into the drop cage and their weight over- 
balances it. That is to say, the counterbalance of the 
cage is such that the empty cage tends to rise, while it 
falls with the weight of two full tubs. The action is, how- 
ever, under the control of a cataract cylinder filled with 
oil. The passage of oil from one side to the other of this 
cylinder is controlled by a valve connected with the last 
axle counter in such a manner that the cage cannot start 
to descend until the two tubs from the bottom deck have 
passed by. At the same time the detecting stop in the cage 
itself prevents the connections necessary for descent being 


tically every eventuality in the way of accidents has been 
guarded against in the arrangement of this plant, and 
yet it operates w ith notable celerity. Thus, on the occasion 
of our visit, we timed a number of winds when raising coal 
and found that they ranged about twenty-five winds in 
22 minutes, and this is from a shaft which is 340 yards 
deep, with a 10-ton load, but we are informed that the 
number often exceeds 80 per hour and that the record 
is 87. To attain this speed of winding with the existing 
engines, which have a speed of roughly 2000ft. a minute, 
it is essential that the stop of the cage at the bank is only 
eight seconds, 








A Novel Form of Rivet. 


In a recent issue of Mechanical Engineering, the monthly 
journal published by the American Society of Mechanical 
Engineers, there is a description of a novel form of rivet 
which has been devised by Lieut. J. W. Iseman for joining 
sheet duralumin, in aircraft construction, in positions 
where it is not possible to use an ordinary rivet on account 
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of getting in a dolly for holding up. The illustrations, 
which we reproduce from our contemporary, are almost 
self-explanatory, but it should be pointed out that the end 
which is expanded by the pointed pin has two diametrical 
saw-cuts down to the level of the plate. Tests of these 
rivets have shown that with an outside diameter of 0-127in. 
and a pin 0-053in. in diameter, a shear strength of 450 Ib., 
of 35,500 Ib. per squre inch, can be developed. No refer- 
ence is made to the material of which the pin is made. 

















102 





THE ENGINEER 


JuLy 22, 1927 








MOTOR CAR FERR 


DENNY AND BROTHERS, 


THE 


WM. 


Y BOAT “FISHBOURNE” 


LTD., DUMBARTON, BUILDERS 








A Motor Car Ferry Boat. 


THE motor vessel Fishbourne, which has just been com- 
pleted by Wm. Denny and Bros., Ltd., Dumbarton, for 
the Sou thern Railway Company, has been built specially 
to cope with the growing motor car traffic between the 
mainiand and the Isle of Wight, and she will run between 
the ports of Portsmouth and Fishbourne. Her dimensions 
are 130ft. by 25ft. beam by 8ft. deep and 4ft. 6in. draught. 
The somewhat unusual design is clearly shown by the 
accompanying illustrations, but this design was adopted to 
keep the main deck clear from end to end, and there is 
sufficient space on it for a double line of cars, about 
fourteen to sixteen in all, besides motor bicycles, &c. It is 
intended that the cars shall be driven on board from sloping 
concrete slipways, and hinged landing platforms have been 
provided at each end of the vessel. The vessel is able to 
progress in either direction, being, in faet, completely 
double-ended, so that cars may drive straight on at one 
terminal port and straight off at the other, there being no 
turning either of ship or cars. 

Suitable waiting rooms, also lavatory accommodation, 

















VIEW ALONG DECK 


&c., are provided for the passengers, and light refreshments 
will be supplied on board. 

The propelling machinery consists of two sets of Gardner 
heavy oil engines, each of which is designed to develop 
120 B.H.P. at 340 revolutions. Each engine is coupled 
to a propeller at cach end of the vessel, making four pro- 
pellers in all, but only the after propellers, for the time 
being, will be used for driving the vessel, the bow ones 
always running idle. The propellers that it is desired to 
use are engaged and the others disengaged by means of 
chatches. 

While the engines are reversible, it is not intended that 
any propeller should “ pull,” except when just leaving a 
quay, where the wash of the *‘ pushing "’ propellers might 
cause an inconvenient wave to run up the concrete slip. 
In all other circumstances the engines rotate continuously 
in their normal direction. When, for instance, “ ahead” 
port and “astern” starboard is ordered, propellers are 
made to ‘ push’’ at opposite ends of the vessel and 
diagonally. The machinery is housed in the side “ sub- 
merged sponsons ’’ on account of the necessity for a clear 
deck with no centre opening. Extensive experiments in 
the Dumbarton Tank showed that this form was about 
as good as a normal ship form. 

The hinged landing platforms are about I8ft. long, and 
are in two portions, the inner portion being hinged to the 
hull, while the outer portion, which is suitable for resting 
on the concrete slip, is hinged to the inner one, The whole 








operation of raising and lowering is performed by means 
of a hand winch and a wire lead on each side at the end 
of the vessel. Each wire lead is taken round a dise and 
attached to an eye-plate on the outside of the hull, the 
wire being fastened to a point in the circumference of the 
disc. The disc itself is attached rigidly to the outer part 
of the platform. When the platform is resting on the 
concrete slip the operating of the winches tends to rotate 
the outer platform, and.gradually also raises the inner one, 
so that when housed the outer part is lying along the top 
of the bulwark and the inner part forms a semi-water- 
tight end to the bulwark. When lowering, the platforms 
run out under their own weight, being controlled by means 
of brakes on the winches. The platform can be raised in 
about three minutes and lowered in one minute. The 








HINGED LANDING PLATFORM 


chains shown in the engraving are fixed in length, and 
are intended to take up the weight when cars are passing 
over. 

The vessel is provided with a pair of rudders at each end 
controlled by one steering wheel on the navigating bridge. 
When going ahead only the after pair of rudders is used, 
the forward pair being locked by means of a pin. A com- 
pensating arrangement is fitted, so that when one pair of 
rudders is being used, the other pair takes up all the 
movement of the steering wheel. 

Prior to delivery at Southampton by the builders the 
vessel recently completed satisfactory trials on the Clyde, 
obtaining a speed of over 8 knots, during which, we are 
informed, the machinery ran with complete satisfaction 
and an entire absence of vibration. 








Lloyd’s Register Year Book. 


Tue new edition of * Lloyd's Register Book ” contains, 
as usual, complete particulars of all the sea-going vessels 
of the world, of 100 tons and upwards, and in addition of 
the steel and iron vessels trading on the Great Lakes of 
North America. It thus includes a full record of about 
33,000 steamers, motor ships and sailing vessels. The 
volumes comprise also many lists of great practical value 


World Tonnage* in Existence at 


of firms connected with shipping in all parts of the world ; 
particulars of dry and wet docks, ports, harbours, &c., at 
home and abroad; particulars of speeds of merchant 
vessels capable of 12 knots; particulars of deadweigh; 
and cubic capacities of cargo steamers and motor vessels ; 
lists of bulk oil carriers ; lists of shipowners and managers, 
with the names and tonnages of their respective vessels, & «-. 

The section of the book which is perhaps of the greates: 
interest to the general public is that containing the stati. 
tical tables. The contents of the tables will repay caref,)| 
study, and the following summary of sonie of the result 
which are to be obtained by an analysis of them, and b, 
a comparison with similar tables issued by Lloyd’s Register 
in previous years, will be found of interest. 

CLASSIFICATION OF VESSELS. 

We may, perhaps, before dealing with the other stati 
tical tables, draw special attention to the figures shown i: 
Table No. 4 respecting the number and tonnage of vesse! 
classed by Lloyd's Register of Shipping. The number and 
tonnage of existing vessels recorded in the new edition of 
the Register Book, excluding over 700,000 tons of new 
ships afloat in course of classification, which are now or hav: 
been classed by the Society is 15,397 of 39,199,525 tons 
Practically all these vessels were built under the inspection 
of the Surveyors of Lloyd's Register, the most convincing 
proof of the worldwide appreciation of the work of this 
Society. 

This table shows that during the last twelve months 
there was an increase in the steam and motor tonnage 
owned in the world of 595,365 tons, and a decrease in the 
sailing tonnage of 186,825 tons, making a total world net 
increase of 408,540 tons; the net increase from June, 
1925, to June, 1926, was 142,952 tons. The countries 
showing the largest increases are Germany and Italy, 
where the increase amounts to 252,128 tons and 242,753 
tons respectively. Of the vessels under the United States 
flag there is a decrease of 208,489 tons, owing to the large 
number of vessels which have been broken up. The 
decrease in the vessels registered in Great Britain and 
Ireland amounted to 90,775 tons, as compared with a 
decrease of 40,914 tons during the twelve months ended 
June, 1926. 





COMPARISON OF STEAM AND Moror TONNAGE AT 
Jung, 1914, anp June, 1927, 
Gross tonnage of steamers and motor ships owned in 
the world as recorded in Lloyd's Register Book for the 





years 1914 and 1927: ° 
Country. 1914 1927. Difference. 
Great Britain & Ireland! 18,892,000 | 19,179,000 287.000 
British Dominions .. 1,632,000 2 1,067,000 
Denmark 000 1 262,000 
France .. 2.000 ; 1,440,000 
Germany 000 3,4 1,815,000 
Greece .. 000 | I 205,000 
Holland 2,000 2 1,173,000 
Italy 000 3,396,000 1,966,000 
Japan 000 4,033,000 2,325,000 
Norway. . 000 2,803,000 846,000 
Spain — 000 | 1,136,000 252,000 
Sweden ‘a l 5,000 1,329,000 314,000 
United States (sea) 2 7,000 | 11,171,000 9,144,000 
United States (Lakes). 2,260,000 2,435,000 175,000 
Other countries 2 3,479,000 | 3,701,000 222,000 


Total 45,404,000 | 63,267,000 17,863,000 


The net addition during the thirteen yoars 1914-1927 
amounted to 17,863,000 tons, equal to 39} per cent. of the 
pre-war tonnage. It may be of interest to state that 
during the thirteen years 1901-1914 the net increase was 
21,395,000 tons, equal to 47-1 per cent. of the tonnage in 
existence in 1901. 

The largest increases took place in the United States 

nearly 9} million tons—and in Japan—nearly 2} million 


tons. Increases of over a million tons have occurred in 
four cases, namely, Italy—1,966,000 tons—France 
1,440,000  tons—Holland—1,173,000 tons—and the 


British Dominions—1,067,000 tons. The increase of 
tonnage belonging to Great Britain and Ireland —287,000 
tons—represents only 14 per cent. of the tonnage owned 
in 1914, whereas the increase of tonnage owned abroad 
represents over 66} per cent. of the pre-war tonnage. 

In 1914 there was owned in Great Britain and Ireland 
41-6 per cent. of the world’s steam and motor tonnage, 
but owing to the great increase which has taken place since 
1914 in the tonnage owned abroad the percentage of 41-6 
has now shrunk to 30-3. Similar percentages for the two 
years respecting the next seven leading countries are : 


1914. 1927. 
United States wa. . me O-4 .. «- 23°6 
Japam .. «- «- + ‘ . 3-8 =e 
. eee 3-1 5-4 
France ; -2 5-3 
Germany ee . - &l-3 5-2 
Norway ° oe , . . 4-3 4-4 
Holland a , an 3-3 4-2 


SAILine TONNAGE, 
The reduction in sailing tonnage since pre-war tunes— 
say, June, 1914—amounts to about 2,055,000 tons gross. 


The present percentage of sailing vessels to the world’s 
total tonnage is under 3. Of the world’s sailing tonnage 


June, 1927, and June, 1926. 





1927. 1926. 
Where owned. . ? ‘ . 
Steamers and Sailing Total. Steamers and Sailing Total. 
motor ships. vessels. motor ships. vessels. 
Great Britain and Ireland 19,179,029 129,993 19,309,022 19,263,785 136,012 19,399,797 
Other countries ‘ 44,088,273 1,795,615 45,883,888 43,408,152 1,976,421 45,384,573 
Pere, ees ae 1,925,608 65,192,910 62,671,937 2,112,433 64,784,370 


* The figures regarding tonnage of vessels throughout these notes refer to gross tonnage. 


to the shipping community, such as :—Signal letters 
assigned to all sea-going vessels ; shipbuilders and marine | 
engineers in all countries ; telegraphic and postal addresses | 





979,000 tons—equal to more than 50 per cent. of the total— 
are now owned ww the United States, and the other coun- 
tries which still have an appreciable amount of sailing 
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tonnage are :—Great Britain and Ireland, 130,000 tons ; 
France, 108,000 tons; Canada, 104,000 tons ; and Italy, 
88,000 tons. If barges which are generally towed and other 
craft included in the sailing tonnage because not fitted 
with engines for self-propulsion be excluded, the world 
tonnage of real sailing vessels only amounts to about 
1,153,000 tons, of which 410,000 tons—equal to 35} per 
cent. of the total—are owned in the United States and 
only 25,700 tons in Great Britain and Lreland. 


AGE AND 81ze or STEAMERS AND Moror Suirs. 


A considerable increase has taken place in recent years 
in the number of sea-going steamers and motor ships of 
4000 tons each and above. In 1914 there were 3608 such 
vessels, and now the number reaches 5930, of which 376 
are of 10,000 tons and above, including 46 of 20,000 tons 
each and upwards. Of the 376 vessels 219 are under the 
British flag. It may be noted that more than one-half of 
the total number of steamers and motor ships in existence 
are of less than 1000 tons each. 

Table No. 13 shows that of the motor sliips now in 
existence there are 470 of 4000 tons and above. Ejighty- 
eight of them are of 8000 tons and upwards, their total 
tonnage amounting to 956,081 tons. From Table No. 3, 
in which steamers and motor ships are classified according 
to their size and age, we gather that there are 2982 vessels 
less than five years old with a tonnage representing 14 per 
cent. of the total tonnage in existence. Vessels of twenty- 
five years and over amount to 7435, but their tonnage is 
only 15 per cent. of the total. Of the vessels built in 1902 
or before, over 62} per cent. are of less than 1000 tons each 
and the average size of the others is 2861 tons, while of 
the vessels built during the last five years only 37-2 per 
cent. are of less than 1000 tons each and the average of the 
others reaches 4518 tons. Of the 889 vessels of 8000 tons 
and upwards now in existence, 212 have been built during 
the last five years. 

Of the tonnage owned in Great Britain and Ireland over 
20} per cent. is less than five years old. The only merchant 
navies which have a larger proportion of new tonnage— 
less than five years old—are Germany with 25-2 per cent. 
and Norway with 21-4 per cent. 

The group of vessels with the largest aggregate of tonnage 
is that of between 4000 and 6000 tons, each amounting 
to 18,197,405 tons, equal te 28} per cent. of the world’s 
total steam and motor tonnage. The big liners, say, those 
of 15,000 tons each and upwards, represent less than 4 per 
cent. of the total tonnage ; it may be added, however, 
that over 60 per cent. of the tonnage of those liners is 
owned in Great Britain and Ireland. 


Tyee or MACHINERY. 


Table No. 6 shows the type of machinery used for the 
propulsion of vessels, and the following summary will not 
be without interest : 

The figures show the great development which has taken 
place in the use of steam turbine engines and of internal 
combustion engines. There are now 1374 steamers of 
9,228,983 tons fitted with turbine engines and 2552 vessels 
—including auxiliary vessels—of 4,270,824 tons fitted with 
internal combustion engines, as compared with 730,000 
tons and 220,000 tons respectively in 1914. It may be 
stated that while, during the last twelve months, the 
tonnage of steamers fitted with reciprocating steam engines 
actually decreased by about 267,000 tons, there was an 
increase of 778,000 tons in the tonnage of motor ships and 
of 91,000 tons in the tonnage of vessels fitted with steam 
turbines. The increase in the motor ship tonnage recorded 


in the new edition of Lloyd’s Register Book, as compared 
with 1922, amounts to over 2} million tons, representing 
an increase of nearly 183 per cent. on the total in existence 
five years ago. 

An analysis of the type of machinery now employed 
also shows that there are now recorded in the Register Book 
31 vessels, with a total tonnage of 489,000 tons, which are 
fitted with a combination of steam turbines and recipro- 
cating engines. Another interesting particular is that in 
the case of 48 vessels with a tonnage of 137,000 tons, a 
comparatively new system of propulsion has been adopted, 
viz., electric motors connected to the screw shaft, these 
motors being supplied with current from generators, 
which are driven either by steam turbines or oil engines. 
Over two-thirds of this tonnage is owned in the United 
States. From Table No. 7 we see that there are recorded 
in the new Register Book 3623 steamers of 18,481,759 tons 
fitted for burning oil fuel, of which 788 of 5,087,$12 tons 
are registered in Great Britain and Ireland and 1822 of 
8,875,820 tons are registered in the United States of 
America. 

The above figures enable a comparison to be made 
between the respective employment of coal and oil fuel 
at the present time as compared with 1914. 


1914. 1927. 
°/, of total of total 

gross gross 

tonnage. tonnage. 
Sailing vessels and sea-going barges 8-06 .. 2-95 

Oil, &c., in internal combustion 

CU os os 3666) be cae Vee 0.45... 6.55 
Oil fuel for boilers .. .. . és 2.66 .. 28.35 
Coal ee ee = ee os oe ~-» 88.84 .. 62.15 
100.00 .. 10)-00 


It will thus be seen that less than 62} per cent. of the 
tonnage of the merchant marine now depends entirely upon 
coal, while in 1914 the percentage was nearly 89. 

Tyre or VESSELS. 

The tables show the total tonnage of certain types of 
vessels, which information is most useful in estimating the 
tonnage available for general cargo and passenger pur- 
poses. The tonnage of the 1050 tankers, of 1000 tons gross 
and upwards, amounts to 5,847,000 tons ; 352 of 1,934,186 
tons are registered in Great Britain and Ireland, and 374 of 
2,293,539 tons are registered in the United States. In 
addition there are some 69,000 tons of tankers of less than 
1000 tons each. The tonnage of trawlers and other fishing 
vessels amounts to 819,000 tons. An analysis of the 
vessels recorded in the Register Book shows that some 
362,000 tons represent tugs and salvage vessels, and 
790,000 tons steam barges, dredgers and similar craft, 
ferries, river vessels and vessels owned by Municipal 
Corporations or Harbour Authorities. Although few 
paddle vessels are now built, the total tonnage of such 
vessels in existence still amounts to about 362,000 tons. 

If all vessels of the types mentioned in the preceding 
paragraph be omitted, and disregarding also+(a) vessels 
trading on the Great Lakes of North America, (b) wood 
vessels, (c) vessels of less than 5000 tons gross, and (d) 
vessels over twenty-five years old and presumably of less 
efficiency than more modern vessels, tho figures in the table 
below are obtained which indicate the relative position of 
the principal maritime countries of the world, as regards 
the larger ocean-going vessels available for general cargo 
and passenger purposes. 

This table shows the relatively high efficiency of the 
merchant fleet of Great Britain and Ireland, which, while 


comprising 30-31 per cent, of the world tonnage as recorded 
in the Register Book, has actually 37-72 per cent. of the 


Total steam and 
motor tonnage in 


Ocean-goimg ton- 
nage as defined 


Table I. above. 
Countries. Tonnage of Tonnage , of 
owned, world owned. world 
total. total. 


Great Britain and 
Iretand . | 19,179,029 30-31 


° 9,343,033 37-72 
United States .| 13,690,948 21-64 


5,495, 100 22-18 








Italy .. .. .«.| 3,305,522 5-37 1,680,890 6-79 
Germany 3,320,492 5-25 1,528,742 6-17 
Framce.. .. . 3,361,679 5-31 1,506,158 6-08 
Japan .. .. ..| 4,033,304 6-37 1,496,549 6-04 
Holland -+ «+| 2,645,025 4°18 1,410,722 5-69 
Norway -- e+} 2,002,552 4-43 480,712 1-90 
Other countries or 

country not 

stated .| 10,838,751 17-13 1,829,048 7°38 


World total ./63,267,302 100 24,770,954 100 


ocean-going tonnage available for general cargo and 
passenger purposes. 


TONNAGE OWNED IN THE WoRLD at Various Dates. 


Another table, No. VIII., will be found useful for the 
purpose of ascertaining the development of the merchant 
navies during the last thirty-five years. It shows for each 
of the years 1893-1927 the number and the gross tonnage 
of the steamers and motor ships, and of the sailing vessels 
owned in the world, distinguishing also the principal 
maritime countries, and from it some remarkable variations 
can be observed. In 1893 the gross tonnage of steamers 
amounted to 15,264,000 tons, and the gross tonnage of 
sailing vessels to about 9,700,000 tons. The steam and 
motor tonnage has increased by over 48 million tons while 
the sailing tonnage has decreased by well over 7% million 
tons gross. Apart from the enormous increase which has 
taken place in the United States sea-going steam tonnage 
and the recent decrease in the German tonnage, both due 
to the war, the following are the most noticeable changes 
during this period of thirty-five years :—(a) The sail 
tonnage registered in Great Britain and Ireland and in 
Norway, which in 1893 amounted to about 2,728,000 tons 
gross and 1,446,000 tons gross respectively, is now reduced 
to 130,000 and 22,000 tons respectively ; and (6) the increase 
in the steam and motor tonnage owned in Great Britain 
and Ireland amounts to 10,151,000 tons. The most remark- 
able development has taken place in Japan, the steam 
tonnage of which country now reaches a figure equal to 
nearly 27 times the total owned in 1893. The present 
steam tonnage of Italy is nearly 11 times, that of Holland 
nearly 9 times, that of Norway over 74 times, and the 
Danish and Swedish tonnages nearly 6 times larger than 
in 1893. 

TonnacGe Lost AND Broken UP. 

The new statistical tables include a table—No. XII.— 
showing the tonnage of steamers and motor ships lost and 
broken up each year, from 1903 onwards. As regards 
losses one point deserves special mention, and that is the 
considerable decrease in the percentage Ipst during the 
last five years as compared with other quinquennial periods 
in pre-war times. 




















































































104 


THE .ENGINEER 





»» 


omy 


JULY 1927 











SALOONS, 


CONSTRUCTED 


NEW SLEEPING 


AT 


L.M. & 8. 


THE 


L.& N.E. JOINT STOCK 


WORKS 


AND 


WOLVERTON 


























New Sleeping Saloons. 


Two new L.M. and 8. and L. and N.E. railway joint 
stock sleeping saloons, which have recently been constructed 
in the Wolverton works, and are now being placed in 
service, are illustrated by the accompanying engravings. 
They are in general arrangement very similar to the old 
standard London and North-Western type, with improve- 
ments in certain interior details to bring them up to modern 
ideas and requirements. 

The saloons are mounted on two six-wheeled bogies and 
all-steel underframes, special attention having been paid 
to the springing to ensure smooth riding. They are fittod 
with the automatic vacuum brake, Westinghouse steam 
heating and the Wolverton system of electric light. 
communication between each berth and the 
The principal dimensions of the saloons are : 


is electric 
attendant. 








INTERIOR 


Length of vehicle over buffers, 71ft. 8in.; length of 
vehicle over body, 68ft. lin.; width at waist, 9ft. In order 
to reduce vibration and noise to a minimum, rubber blocks 
are fitted between the body and the underframes, while 
hair felt inserted between the double floors. Each 


is 


saloon contains twelve single berths, a lavatory, attendant’s | 


compartment, and a store. Eight of the berths have 
communicating doors, making them convertible into four 
double-berth sleeping compartments when required. The 
walls above the dado and the roofs are enamelled white, 
the dado being of polished mahogany. All angles are 
coved to facilitate cleaning and prevent the accumulation 
of dirt. The beds consist of a Hoskins metallic bed frame, 
on which are placed a Marshall's Vi-spring mattress and 
a hair-stuffed mattress, with the usual bedding and Jaegar 
wool blankets. 

The fittings in the berth compartments comprise a 
polished mahogany combination lavatory cabinet, with a 
folding wash-basin and hot and cold water taps, the hot 
water being supplied from a gas-heated apparatus in the 
attendant’s compartment. The cabinet also includes a 
drop writing table. Above the cabinet a mirror, brush and 
comb rack, and water bottle and glass holder are fitted 
and a light luggage rack is arranged over the bed. All the 
metal fittings are finished in oxidised silver. 

On the coach side of the berths frameless drop lights are 


fitted, and one of the features of the saloons is the rolling | 


shutters arranged over these drop lights. In the up 
position the shutters are hidden behind hoods, and when 
they are down absolute privacy and a general appearance 
of warmth and cosiness are obtained. These shutters 
avoid the necessity of blinds and curtains, and while 


There | 





excluding draughts, they allow the necessary ventilation 
to the compartment. 

Horizontal heaters are fixed under the foot of each bed 
and are controllable by the passenger when in bed. Ven- 
tilation is by means of hemispherical vents in the roof, 
grilles covered with hinged flaps fixed in the corridor 
partition above the cornice, and by small electrically- 
driven fans. Each berth is illuminated by a lamp over the 
mirror and one over the head of the bed. The latter is 
fitted with a satin finished globe for use as a reading lamp, 
and a small blue globe enclosing a night light. The 
switches controlling the lamps and fans are fixed near the 
head of the bed, so that the passenger can regulate the 
lighting and the fans conveniently. The floors of the berths 
are covered with linoleum with loose rugs on the top. 

The finish in the lavatory is of polished mahogany 
matching and framing below the waist, and “* Calbonite ” 
sheeting above, with the ceiling painted white, while the 
floor is covered with brown “ Paraflor ’’ rubber carpeting. 





OF SLEEPING COMPARTMENT 


Drop lights are provided to all windows in the corridor 
and a postal box and fire extincteur are placed in con- 
venient positions near the vestibule entrance. 








The Origin and Distribution of 
Underground Waters.* 
By Dr. J. W. GREGORY, F.R.S. 


Tue belief that all the water of any use to water supply 
engineers comes from rain was long a firmly held tradition. 
All river, spring, and subterranean waters were regarded 


| as the result of the condensation of moisture which, after 


it has been raised into the air by evaporation, falls as rain, 
snow, or dew, and either finds its way back to the sea or 
is raised to the air by re-evaporation from the surface of 
water or from vegetation. This ever-recurring cycle was 
long regarded as the source of all the water found on the 
surface of the land, except in lagoons or in tidal estuaries. 
This view was emphatically expressed, for example, at the 
Conference on Water Supply in 1884, and has been re- 
asserted in 1902 by C. 8. Slichter (U.S.G.S., Water Supply 
Paper, No. 67), one of the leading authorities on water 
supply in the Geological Survey of the United States. This 
belief was so firmly held that deep subterranean water 
was attributed to rain which had worked its way from 


* Paper read at the Summer Meeting in Glasgow of the British 
Waterworks Association.—Abstract. 





the surface to depths of 8000ft. or 10,000ft., even in aren 
such as the Yellowstone Park in the Rocky Mountain 
where the high underground temperature is always forciny 
the water upward, and its descent would be attended |, 
special difficulties. Nevertheless, in spite of the reluctan 
to accept another source of water supply, the belief that 
all fresh water has come from the clouds has been gradua!! 
abandoned ; but the reluctance to accept its existen 
still inspires doubt whether any other supply of water 
of any practical account. 

There is, however, convincing evidence that water « 
deep-seated origin occurs in some places in such larg 
quantities as to be of high service. This water has beer 
called “ plutonic’ owing to its deep-seated origin, an 
as “‘ juvenile’ on the ground that it is making its first 
appearance on the earth’s surface in contrast to the cycli 
water which is constantly passing and repassing betwee: 
the clouds and the earth. That some plutonic juvenil 
water must exist appears the natural consequance of tli 
fact that all igneous rocks, even in their present solid an 
cold form, contain water, although they have probabl) 
given off during solidification most of the water with whic! 
they were originally charged. According to the estimat: 
by F. C, Clarke and H. 8S. Washington (U.S Geol. Surv 
Prof. Pap., 129, 1924, page 69) the average amount of wate: 
in the igneous rocks of the earth's crust is 1-15 per cent 
This water is only the residue of the much larger percentag: 
in the molten material from which the rock has consoli 
dated. In the liquid lavas of Kilauea the amount is esti 
mated at 4 per cent., which is probably not above the aver- 
age, for that voleano discharges less steam than most an 
its lava contains less water than that of many volcanoes. 

As igneous rocks become cool and solid their water and 
other volatile constituents are given off ; and the high gas 
pressure forces the water upward, and it may reach the 
surface and supplement the supply from rain. The exist 
ence of this ascending water was first admitted by engineers 
from the experience at the Simplon Tunnel. Its construc- 
tion was hampered by water, at a higher temperature than 
was expected from the depth of the works, bursting into 
the excavation and scalding workmen to death. The 
tunnel also cut through streams of ascending hot water, 
some of which was absolutely free from chlorine. As all 
surface waters contain some chlorine the late Sir Francis 
Fox remarked that its absence was clear proof that this 
water was not meteoric, but had come from the interior 
of the earth and was making its first appearance at the 
surface. 

This conclusion is supported by the evidence from many 
deep mines. Thus at Bendigo the mines passed through 
@ zone containing moteoric water, below which the rocks 
are dry ; but in the deeper layers, down to 4500ft.. occa- 
sional springs discharge hot alkaline water, which is doubt- 
less plutonic. Similar springs are met with in other deep 
mines, as in the copper mines on the southern side of Lake 
Superior, and in the silver-lead mines of the Comstock 
Lode which were repeatedly inundated by an inrush of 
boiling water. 

Hot springs afford further evidence of plutonic water, 
for many of the most famous must be fed by it. This 
origin cannot be claimed for all hot springs, as many are 
probably due to meteoric water which percolates under- 
ground until the heat forces it again to the surface ; but 
the phenomena of hot springs show that many, perhaps 
most, of them discharge plutonic or juvenile water. The 
Carlsbad hot springs, of which the hottest has a tem- 
perature of 164 deg. Fah., bring up with them annually 
two million pounds of sodium sulphate and carbonate. 
If the water had been meteoric and had derived both its 
heat and its mineral constituents from the granite through 
which it rises, it would be expected to contain carbonates 
of soda, potash, and lime, and some silica dissolved in 
these alkaline waters, and possibly some bicarbonate of 
iron obtained from the decomposition of the iron-bearing 
micas. The granite cannot have supplied the large quanti- 
ties of sodium sulphate, which must have come from some 
other and much deeper source. The only reasonable hypo- 
thesis is that the Carlsbad waters bring their salts from a 
zone deeper than the existence of granite. 

Moreover, some hot springs of which the water is similar 
in composition are discharged from different kinds of rock ; 
their composition is obviously independent of the rocks 
from which they flow. Dr. R. H. Rastall (Geol. Mag., 1926, 
pages 98/104) recently reaffirmed the view that the historic 
hot springs of Bath discharge water of igneous origin which 
derives its sulphates of soda and lime and its radioactive 
constituents from deep-reaching fissures due to ancient 
mountain-making fractures. Some of the water discharged 
by geysers and volcanoes is doubtless also of plutonic 
origin, though it is no doubt supplemented by the evapora- 
tion of surface waters ; but the amount of steam discharged 
by a great volcanic eruption is far greater than could be 
derived from the rain water around a volcanic vent. 

These various lines of evidence early convinced gelogists 
that many deep-seated hot springs are of plutonic origin, 
and that their water is forced to the surface by the high 
gas pressure. Daubrée in 1887, in his “* Les Eaux Souter- 
raines *’ (Vol. I., pages 368-420), devoted some chapters 
to springs discharged by gas pressure. These plutonic 
waters are not merely of theoretical interest for they are 
often of sufficient quantity to be of great practical import- 
ance. In one of the drier districts of Kenya Colony the 
steam from the steam vents at Eburru is condensed and 
used for watering stock. The heat of some springs is used 
in Italy as a source of power. Probably, however, the 
greatest direct service of plutonic water is in forcing to the 
surface water of meteoric origin which is thus rendered 
available by deep wells. The most important example 
of this process is the artesian basin of East Central 
Australia. This basin has an area of nearly 600,000 square 
miles in Queensland, New South Wales, and South Aus- 
tralia, and it has been rendered available for settlement 
owing to the prolific deep wells. The water is confined 
in lenticular sheets of sand and sandstone, which are inter- 
bedded in a thick series of clays known as the Rolling 
Downs Formation. 

These clays extend from the East Highlands of Australia 
in Queensland and New South Wales, in a long slope west- 
ward into a great basin ; they there lie 5000ft. below sea- 
level, and some wells are as much as 8000ft. deep. When 
one of the deep water-beuring beds is reached by a bore 
the water rushes to the surface at a high temperature. 
In some wells it is almost at boiling point, m spite of its 





having been cooled by passing in its ascent through a mile 
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or more of iron pipe. The water in many localities is hot 
enough to be used for tea or for cooking as it comes from 
the well. Some of these beds were laid down in the sea and 
others must have been formed on land, as they contain 
beds of brown coal; but in either case they must have 
been charged with water of the type which is known as 

connate water,” as it was included in the beds at the 
time of their formation. But this connate water will not 
explain the phenomena of these wells. To the east of the 
rea of the flowing wells there are geysers and hot spring 
that are probably formed along great fissures or faults due 
to the fracturing of the crust by earth movements. There 
is no reason why these fractures should not also occur 
further west under the beds which cap the flowing wells. 
\ny deep-seated water which rose through these fractures 
beneath the Rolling Downs Formation, instead of escaping 
at the surface through hot springs or geysers, would accu- 
mulate under high pressure in any permeable beds that 
would act as a reservoir. If a bore reaches any of the 
layers which contain water under the high gas pressure 
due to these plutonic injections the water will rise to the 
surface. 


The existence of the supplies of high temperature water. 


under parts of the Australian basin of flowing wells is 
shown by clear evidence. The rate of increase of under- 
ground temperature varies in different districts, and some 
groups of wells have an abnormally high temperature. 
The pressure also varies, so that the water has a higher 
potential and will rise higher above the surface in the hotter 
wells. The flow from many of these wells has been over a 
million gallons a day ; but some of them have gone dry, 
and others have ceased to flow as the pressure is no longer 
sufficient to raise them to the surface ; in all parts of the 
basin the discharge and pressure of the water has 
diminished. This fall in yield has been in places accom- 
panied by a rise in the temperature and corrosive quality 
of the water. These wells discharge a higher proportion 
of plutonic water, as their connate water drains away. 
What proportion of the water discharged from these wells 
is connate ; whether any of it is recont rain water which 
is working its way into these beds, and how much is 
plutonic, the evidence is inadequate to show; but the 
plutonic water is obviously a considerable percentage 
owing to its power and its widespread influence in forcing 
the connate water to the surface. The higher the propor- 
tion of plutonic water the better for the Australian water 
supply, as it may be renewed, whereas the connate water 
is water of cisternage that was deposited in Cretaceous 
times, and when once drained from the beds has gone for 
ever. 

Plutonic water is therefore not only of great practical 
value at the present time, but its former contribution to 
the earth's surface waters renders it of still greater import- 
ance. The oceans were partly filled by plutonic water, 
which has doubtless added steadily to the volume of the 
ocean water. The average depth of the ocean may be 
taken at about 11,500ft. or slightly over two miles; it 
covers 72 per cent. or five-sevenths of the earth's surface. 
If the original igneous rocks of the earth’s crust contained 
4 per cent. of water and the amount has been reduced to 
1-15 per cent. by its discharge during their solidification ; 
and if the thickness of the crust thus affected be taken as 
20 miles, the reduction from 4 to 1-15 per cent. would 
yield a sheet of water over the area of the oceans more 
than two miles in depth. The loss of water from the crust 
would be sufficient to account for the whole of the water 
in the oceans. The addition of plutonic water to the 
oceans has been probably going on throughout geological 
time ; the rate has doubtless varied, being faster after 
times of great earth movements and volcanic activity, 
and slower during periods of greater stability and repose ; 
but the amount of water from the hot springs of the world 
is so large that there would be sufficient to account for that 
increase in the volume of the oceans, of which there is 
evidence in geological history. 

The amount of water discharged from hot springs is 
uncertain ; and the Association would make a useful con- 
tribution to the history of the earth if it could secure a 
better estimate than is at present available of the total 
discharge from the world’s hot springs. 

Subterranean water therefore comes from three sources 

rainfall, which soaks underground year by year, connate 
water, which is stored up in the beds at the time of their 
deposition, and plutonic water, which rises from the in- 
terior of the earth and appears at the surface for the first 
time. This threefold origin complicates the distribution 
of subterranean water. Meteoric water, including both 
contemporary rainfall and connate water, is expected in 
permeable sedimentary rocks at depths not too great for 
the heat to debar the descent of water, or in which it is 
securely imprisoned ; and though joints, which may occur 
in rocks of any kind may be used for storage, useful supplies 
of meteoric water are, as a rule, confined to sedimentary 
rocks or to vesicular igneous rocks. Plutonic water, on 
the other hand, may have a more varied distribution, 
for during its ascent it may force its way into any overlying 
rock which contains spaces available for water storage. 








MANCHESTER ASSOCIATION OF ENGINEERS.—-On Wednesday 
afternoon, 13th inst., the members of the Manchester Asso- 
ciation of Engineers, accompanied by the President, Mr. 8. H. 
Heywood, visited the works of Linotype and Machinery, Ltd., 
Altrincham. The works are employed exclusively on the manu- 
facture of printing machinery, and as is well known, specialise 
on the manufacture of the Linotype machine. They are situated 
alongside the Bridgewater Canal, by which much of the raw 
material is conveyed, and the company possesses its own power 
station. Considerable interest was aroused by the methods 
adopted by the company in the manufacture of small accurate 
parts for the Linotype machines. Most of these parts are 
machined on @ mass production basis, and grinding is extensively 
adopted to ensure extreme accuracy. The manufacture of the 
matrices which form the type is an example of very high class 
precision work, and the whole process was followed in detail. 
For many years the Linotype Company has paid considerable 
attention to the welfare of its work people. The works are sur- 
rounded by sports grounds which have been provided for the 
benefit of the employees. At the conclusion of the visit the 
members were entertained at tea by the directors, and in acknow- 
ledging a vote of thanks, the managing director—Mr. Pollen— 
stressed the value of visits of the kind, both to the hosts and 
visitors. He expressed the pleasure of his co-directors and 
himself at the opportunity of assisting in some way towards the 
development of engineering progress by taking their friends 
freely into their confidence, 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Market Conditions. 


TRADING conditions in the Midland iron and 
steel market do not improve. Demand continues to drag, 
while producers and consumers endeavour to arrive at an 
amicable price basis. Last week’s quarterly meeting 
produced no volume of new business, nor did it materially 
help in solving the riddle of future requirements and trade 
prospects. Inquiries were numerous, but many of them 
were thought to be made merely to test makers as to rock 
bottom prices. The immediate future is very obscure. 
There is little hope of more stabilised conditions until the 
autumn. Consumers of iron and steel are not likely to 
add materially to their order books until September, 
August being notably a dead month. Some of them have 
contracts on hand, but those engagements are for the 
most part covered, and the call for material is likely to 
be small. Moreover, with prices gradually falling, con- 
sumers contend they have nothing to lose by limiting 
present purchases to the barest necessities of the case. 
Producers who, anxious to place their output and avoid 
the piling up of stocks, canvass business, are politely but 
firmly informed that no new business will be given out 
before the holidays. This is not an encouraging state of 
affairs, yet there remain optimists who claim to discern 
brighter prospects not far ahead. 


Pig Iron Values. 


The position in the Midland iron trade is sub- 
stantially unaltered. Consumers display no anxiety as 
to supplies, and it is questionable whether they would 
place forward contracts, even were smelters to meet them 
in the matter of price. The third quarter of the year is 
ordinarily one of quietude, and with holidays interfering 
with the even running of business, especially in August, 
any great activity is not to be expected. However, before 
the third quarter has pacsed autumn requirements will be 
receiving more attention. Productive capacity has gone 
so far ahead of absorption that forge and foundrymen do 
not need to secure supplies so long in advance as when the 
balance is more susceptible to fluctuations of demand. In 
no quarter is there any urgency of demand, and as the very 
considerable deflation of prices which has been effected is 
still regarded as insufficient to meet the necessities of the 
finished iron branch, the sales being concluded are in- 
appreciable. The future trend of events uncertain. 
Smelters are strongly opposed to further concessions on 
the ground that prices have fallen to an unprofitable 
point without inducing the increase of turnover by which 
they could be ultimately made economically sound. At 
the moment, the market is over-supplied, and it is only 
with difficulty that Derbyshire houses are able to maintain 
No. 3 foundry at £3 7s. 6d. It is claimed that Northampton- 
shire smelters have not been so fortunate, and that the 
£3 2s. 6d. quotation has been shaded. At some furnaces 
stocks are accumulating rapidly, and blast-furnacemen, 
being extremely anxious and eager to reduce them, may 
in special circumstances have shaded the recognised 
market figure. North Staffordshire smelters quote foundry 
grade iron £3 5s. to £3 6s. Hematite is in plentiful supply. 
Mixed numbers of East Coast hematite are quoted at 
about £3 14s. on rail. Forgemen continue to sound the 
market, but little business is being placed. It is con- 
sidered that Northamptonshire forge could be obtained 
at £2 17s., and Derbyshire at £3 4s., but it is difficult in the 
present state of the market to fix a basis. It is commented 
upon here that although a good deal of continental iron 
is still being bought by Scottish foundries, there is a wel- 
come drop in imports from 18,684 tons in May to 13,251 
tons in June. The export of only 8423 tons of foundry iron 


is 


large tonnage of structural material is going into con- 
sumption ; but works are feeling no pressure and early 
deliveries can be given. Small bars are quoted £7 15s. 
upwards, and mild steel billets £6 10s. upwards. Stafford- 
shire hoops are unchanged at £10 10s. at works. Less is 
heard of foreign steel, and last month's total of steel 
girders, beams, &c., imported fell to 14,161 tons, as com- 
pared with 16,391 tons in May. A good deal of foreign 
semi-finished products, however, is handled by Birming- 
ham merchants. Continental prices tend to advance, 
sheet bars being 2s. per ton dearer than they were a week 
ago. Billets also are firmer. 


Galvanised Sheets. 


Under pressure to sell, galvanised sheet makers 
have been forced to concede a further half-a-crown, and 
24 gauge galvanised corrugated sheets are now obtainable 
at £14 per ton. A few mills better placed for orders ask 
£14 2s. 6d. They are the houses, however, which a week 
ago wanted £14 5s. for their products. The mills are 
steadily engaged, but are not booked far ahead. A con- 
siderable falling off in exports is noticeable, the June total 
being 59,752 tons, as compared with 74,169 tons in May. 
India continues a good customer, and was the heaviest 
buyer last month, while Australia is also taking fair 
quantities. The price is gradually coming nearer to the 
normal—it has fallen from £15 5s., at which figure it stood 
in April—and it is hoped that when values have subsided a 
little further, customers who were driven off the market 
by the prohibitive values will be induced again to place 
orders with British sheet mills. 


Tinned and Lead-coated Sheets. 


The Tinned Sheet Manufacturers’ Association 
reports moderately good trading conditions. It has re- 
declared prices at £58 for best charcoal, £56 for charcoal 
and £52 for unassorted grades per ton to 20 gauge. There 
is very little being done in tin-plates. Wasters, which are 
largely used in this district, are valued at about 17s. per 
ewt. at works. Lead-coated sheets have been reduced from 
£28 to £26 per ton to 20 gauge. 


Production Figures. 


Midland industrialists regard the iron and steel 
production figures for June, showing as they do a further 
decline, as far from encouraging. Pig iron output totalled 
650,500 tons, compared with 720,100 tons in May and 
680,000 tons in April, the production including 219,300 
tons of hematite, 216,300 tons of basic, 167,400 tons of 
foundry, and 23,100 tons of forge pig iron. During the 
month nine furnaces ceased to operate, bringing the 
number in blast to 175. It is noted that the stoppages were 
all in the North of England. The furnaces re-lit after the 
strike in the Midlands had up to the end of the month 
been able to carry on, although output is more than suffi- 
cient to meet the demand, with the result that one Mid- 
land furnace has been put out since July opened. The 
production of steel ingots and castings amounted to 
747,300 tons in June, compared with 884,600 tons in May 
and 850,100 tons in April. Steel production reached the 
peak in March last, when the total was 949,600 tons. The 
decline since then is taken as indicating that the arrears 
of orders have been rapidly worked off and mills have been 
unable adequately to replace them with new contracts. 


Unemployment. 


The unemployment returns for the Midland area 
continue to fluctuate. Though the latest returns record 
a decrease of about 4000 on the previous week's figures, 
they do not bring the total down to where it stood a fort 
night ago. There are now 135,233 persons out of work in 
the area, as against 139,036 a week ago and 133,885 a fort- 
night ago. There are 58,608 persons temporarily on short 
time, as compared with 63,528 and 60,215 seven days and 
fourteen days ago respectively. In the Birmingham district 
the figures continue to mount, last week's total of 24,861 





during June, as compared with 12,946 tons in May, is 
disappointing. | 


Marked Bars Unchanged. 


There has been no change in the marked bar 
basis of £13 10s. Business drags, though there is more being 
done than in unmarked irons. Crown and common 
qualities receive no more attention than they did in the 
second quarter, though values are considerably lower. 
At the opening of the second quarter in April Crown bars 
were quoted from £11 7s. 6d. upwards ; to-day, they are 
obtainable at £10 10s. Merchant bars, for the nut and | 
bolt trade, which were £10 7s. 6d., are now £9 15s., but 
buyers even at these figures are few and far between. 
Unfortunately, there are no signs of any considerable re- 
animation of the trade in chain and cable iron, nut and 
bolt and fencing iron, shoeing iron and other South Staf- 
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fordshire specialities. Even if there were any demand to be 
it is doubtful if much business would come to local 
mills. Belgian houses offer supplies at such tempting 
rates—£6 per ton delivered into the district—that con- 
sumers hardly hesitate to place orders with them, despite 
the admitted inferiority of the material. Representatives 
of foreign makers declare that works prices in Belgium 
and elsewhere are firm, compared with recent quotations, 
while instances may be quoted where merchants’ rates 
are below makers’ quotations. There is general agreement, 
however, that many of the large Midland users of nut and 
bolt iron are overstocked. 


Steel. 


In the department business remains 
moderate, and there is no change in values. Consumers 
continue to demand cheaper steel in view of the general 
lowering of prices in raw material. Constructional engi- 
neers are only buying in small quantities in the hope that 
postponement will mean a saving of money. The usual 
seasonal decline in the placing of new business in this 
department is now noticeable. Steel rollers are becoming 
more dependent upon the daily order book, as accumula- 
tions have been worked off. They refuse, however, to 
reduce prices further. The price of ship, bridge and tank 


steel 





plates, fin. and over, remains at £8 7s. 6d., angles and 
joists at £7 12s. 6d., and tees at £8 12s. 6d. A fairly 








having advanced to 24,918. The position also gets worse 
at Coventry, where the figures have increased from 3853 
to 4732. In Wolverhampton there has been a fall of roughly 
100 on the week. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, 
** Rounding the Bend.’ 


Tue difficulties in the way of restoring British 
overseas trade to its former level were commented upon 
by Mr. W. G. Thompson, the President of the Manchester 
Chamber of Commerce, at the half yearly meeting of that 
body on Monday. Whilst, he said, they were all conscious 
of a favourable comparison of the present condition of 
trade with that of a year ago, and whilst he was convinced 
that we were turning the corner, we had to admit that 
we seemed to be a long time getting fully round the bend. 
Great Britain has not been achieving the favourable balance 
of trade which, in former years, was the keystone of her 
strong financial position, and we urgently need to increase 
our exports to remedy that falling off. The question is 
whether we should follow the time-honoured practice 
of waiting till things change for the better, or seek to influ 
ence events in our favour. Mr. Thompson pointed out 
that this country was no longer the workshop of the world 
Many other countries, he said, had opened workshops of 
their own, and we could no longer be sure that presently 
our customers would come back to us. The two, big things 
necessary for us were a prosperous world with sufficient 
means to buy from us, and such organisation as would 
induce the world to buy a fair proportion of its require 
ments from us. 


Exports of Textile Machinery. 


Shipments of British textile machinery to export 
markets last month were pretty well up to the average for 
the half year, in spite of the fact that consignments to 
Russia during June were valued at only £11,830, compared 
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with an average for the preceding five months of £124,000. 
From being for more than twelve months one of the biggest 
buyers of the products of textile machinists in this country, 
Russia is now, or was during the period under review, 
easily the smallest individual market. Of the total ship- 
ments valued at £924,000 last month, spinning and twisting 
machinery was responsible for £644,000, and weaving 
machinery for £212,700. The June total compares with 
£791,700 and £1,009,000 in the corresponding periods of 
1926 and 1925. Shipments to the British East Indies are 
maintained at a satisfactory level, amounting to £182,169. 
The next largest buyer was the Netherlands with £104,412, 
followed by South America with £71,340, Germany with 
£68,525, France with £51,145, the United States with 
£50,103, Japan with £50,016, China with £37,303, and 
Australia with £32,821, “other European countries ” 
being responsible collectively for shipments valued at 
£229,981. 


Scholarships for Railway Workers. 


The Sir Richard Moon scholarship, valued at 
£120 a year for three years, and tenable at the University 
of Liverpool, has been awarded to Mr. Andrew C. 
MeGeghan, a student at the Horwich Railway Mechanics’ 
Institute and Technical College, whilst Mr. Duncan M. 
Wilcox, who is a student at the same Institute and is 
employed at the Horwich Locomotive Works, has, for 
the second year in succession, been awarded the Whitworth 
Prize, of the value of £10, limited to employees in the 
service of the London, Midland and Scottish Railway 
Company. 


Non-ferrous Metals. 


There is still a formidable element of uncertainty 
surrounding the future of tin, notwithstanding the fact 
that some, at least, of the losses reported a week ago have 
been recovered, and that the position at the time of writing 
shows less evidence of weakness. Demand from industrial 
users in this country remains at a very moderate level, 
but increased interest in the metal on United States account 
and a slight awakening of speculative interest on this side 
sent prices up substantially at the close of last week. The 
full extent of the gain was not maintained in the early 
days of the present week, although values in this section 
of the market are rather more than £3 a ton higher for spot 
metal than they were a week ago. In the case of copper, 
the domestic demand, apart from moderate purchases for 
use in the cable-making industry, is on a moderate scale. 
Continental inquiry for the metal seems to be improving, 
and on reports of better prospects in the American indus- 
trial field values are decidedly steadier, quotations at the 
time of writing being about the highest for more than two 
months. More in sympathy with tin and copper than 
because of any fundamental improvement in the positions 
of spelter and lead, both these metals on balance have 
registered a slight advance, although in each instance the 
demand from industrial users has been quiet. 


Iron. 


Now that prices in the market for foundry iron 
may reasonably be said to be at the bottom there should 
be an end to the artificial restriction of purchases which 
has obtained almost throughout the whole of the first half 
of this year. To what extent, however, some semblance 
of stability will result in an actual expansion of business 
remains to be seen. In any event, it is no secret that the 
state of the foundry trade leaves much to be desired. More- 
over, we are in the thick of the holiday season, and this 
factor alone naturally has a restrictive influence on buying 
activity. With Derbyshire quotations down to 75s. 6d., 
delivered Manchester or equal, buying interest in the metal 
is certainly better than it was, and further reductions, 
in the unlikely event of there being any at all, must be 
on @ fractional scale. Staffordshire makers, as was to be 
expected, have had to follow the lead of Derbyshire, and 
quotations for delivery here are now down to 76s. So far, 
however, there has been no perceptible improvement in 
the demand, and business during the past week has been 
on quiet lines. Middlesbrough iron is still quoted at 83s., 
with Scottish at 95s., and East and West Coast hematites 
at about 90s., alldelivered. Buying of finished iron is rela- 
tively slow, but prices keep steady, with Lancashire Crown 
bars quoted at £11 and seconds at £10 per ton. 


Steel. 


Although there is less second-hand material on 
offer in the steel market at competitive prices, due to the 
fact that merchant contracts in many cases are reaching 
the expiry stage, and to that extent, it is understood, 
British makers have lately been booking rather more 
orders for prompt delivery, interest in steel remains slow, 
and trading conditions in this market during the past week 
have been decidedly dull. Apart from a slightly easier 
tendency in the case of steel bars, which can now be bought 
at from £7 17s. 6d. to £8 10s. per ton, according to size, 
there has been little alteration in the price position, boiler- 
plates being quoted at about £11 5s., tank plates at 
£8 7s. 6d., and joists and sections at £7 12s. 6d. There 
has been a marked weakening in galvanised sheets, and £14 
or slightly less is now the basis of the small business that 
is passing in 24-gauges. With regard to the market for 
imported steel materials, the continental works have been 
successful so far in maintaining their quotations at the 
higher levels, although, in view of the free offers of foreign 
steel in merchants’ hands at lower prices, it is rather an 
empty victory. In any case, however, business in this 
section shares in the general sluggishness of the steel market. 
Continental sheet bars are nominal at £5 8s. per ton, 
billets at £5 5s. to £5 7s. 6d., steel bars at £5 15s., ordinary 
plates at £7 5s., Siemens plates at £7 10s., joists at £5 15s., 
and wire rods at from £6 12s. 6d. to £6 15s. per ton, includ- 
ing delivery to Lancashire users’ works for cash against 
shipping documents. 


BARROW-IN-FURNESS. 
Hematites. 


The position of the hematite pig iron trade of 


North Lancashire and Cumberland shows no material 
change. It is reported that there is a somewhat better 


feeling in some respects with more inquiries, but the run of 


business at present is small so far as general home users 
are concerned. Locally good deliveries of iron are being 
made to Barrow and Workington steel makers, but this 
does not affect many smelters. On overseas account the 
demand is dull. Prices have been reduced with the object 
of bringing in an increased amount of business, but buyers 
are very shy. For refined iron there is a fair demand. 


Iron Ore. 


For hematite iron ore the demand is largely on 
local account, and is moderately good. Outside smelters 
are not taking much ore except highest grade metal. Iron 
ore is coming in from foreign mines. 


Steel. 


The demand for steel rails is quiet on home and 
overseas account, but orders are held at both Barrow 
and Workington that are keeping the mills well employed 
for the present. The hoop departments at Barrow are 
busy, there being a steady call for hoops, largely on over- 
seas account. The foundries are fairly well employed. 


Shipbuilding and Engineering. 


Vickers Ltd. on Saturday last launched the 
turbine steamer Kedah, built for the Straits Steamship 
Company, Ltd., for passenger and cargo service between 
Singapore and Penang. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Prices Reduced. 


Ir has been decided by the associated steel makers 
to reduce the price of acid billets as from the beginning of 
this month, from £11 a ton to £10, and hard basic billets 
from £8 12s. 6d. to £8 2s. 6d. The price of soft basic 
billets remains unchanged at £7 per ton. These changes, 
of course, are the result of the recent cheapening of blast- 
furnace coke and pig iron, and have been pressed for during 
some weeks by buyers. At the same time, the difference 
to the steel makers has not been so very considerable, and 
business in the next few months is not going to be any 
more profitable than it has been over the past quarter. 
Foreign competition remains a big obstacle to the develop- 
ment of the Sheffield steel trade, and the extent to which 
imports are increasing is giving considerable alarm to 
local makers, who are quite unable to approach the figures 
quoted for continental material. Since the annual stock- 
taking stoppage at the end of the half-year, there has 
been a substantial drop in the production of open-hearth 
steel, only a small proportion of the furnaces having been 
relighted. Others will be brought into use as the occa- 
sion demands, but some material was placed to stock during 
the over-production period towards the end of June, and 
conditions are not likely to improve substantially until 
the autumn. Details of the production of steel in the 
Sheffield district for May are now available. A total 
output of 116,000 tons shows a drop of some 4000 tons on 
the figure for the previous month. In the Lincolnshire 
area during May the production was 49,400 tons of basic 
steel and 64,000 tons of basic pig iron, these quantities, 
as in the case of Sheffield, being a little less than those 
recorded during April. 


Crucible Steel Trade. 


The makers of crucible steel report that although 
they are maintaining their pesition, they are not making 
any headway. The home trade does not develop, and 
export business still suffers from the loss of markets since 
the war. Makers of alloy steels of various kinds are being 
kept busy, and there is a steadily increasing output of 
stainless steel, not so much in regard to cutlery as in new 
applications for industrial uses of this material. 


Engineering Departments. 


In the heavy engineering shops the weight of work 
in hand and in immediate prospect is less promising and 
the severity of foreign competition is being felt to the full. 
lt is a most difficult business in these days to run the engi- 
neering shops on a profitable basis, owing to the difficulty 
of making the amount of work available carry the stand- 
ing charges. In lighter engineering work conditions are 
a little better, and the bigger shops can work up to about 
three-fourths of their capacity, which in these days must 
be considered satisfactory. Recent Government con- 
tracts placed in this district include the following :— 
Admiralty : Cast iron and special pipes, the Stanton 
Ironworks Company, Ltd. War Office: shell steel, 
Cammell Laird and Co., Ltd., Sheffield, and Industrial 
Steels, Ltd., Sheffield. Post Office: D.P. Battery Com- 
pany, Ltd., Bakewell, batteries for York telephone 
exchange equipment. 


The Tool Trades. 


Some improvement is noticeable in the tool 
trades, and the larger firms, producing a variety of lines, 
are fairly busy. It has been a good season for garden and 
farm tools, and practically all the more important makers 
report that their output has been in advance of that 
of last year. This particularly applies to specialised pro- 
ducts of high quality. There is a good call for saws and 
edge tools, and files and rasps are maintaining a fair 
output in spite of the absence of Russian business, which 
in the immediate past has kept factories busily employed 
at this period of the year. 


Refractories Works. 


The General Refractories Company, Ltd., of 
Sheffield, Glasgow and London, finding that its manu- 
facturing capacity is quite unequal to the demand made 
upon it, has purchased the control of the Worksop Brick 
Company, Ltd., Worksop, and is proceeding to the erection 
there of a modern refractories works on an almost ideal 








site, adjoining road, canal and two railways. The new 





works will embody the most recent advances in fue] 
economy and labour-saving devices, and enable the com. 
pany to manufacture a product as perfect as possible, at 
@ cost as low as can be ensured by a plant laid in the light 
of fourteen years’ experience. Mr. F. Russell, the chair- 
man of the company, states that it is intended to make full 
use of the information accumulated during recent visit 

to fite-brick works and refractories plants on the Con 
tinent and in the United States, and the results of scientifi: 
research published in the past few years in the Press. 


Ship Canal Project. 


In several of my letters this year I have referred 
to the proceedings of the special committee which was 
established to investigate the possibilities of a proposal to 
cut a canal from Doncaster to the Trent to serve the dual 
purpose of a drainage and navigable waterway. This 
committee met on Saturday, and decided to postpone 
indefinitely consideration of the matter, the feeling being 
that nothing could be done till the Royal Commission 
which is dealing with drainage and subsidence in th« 
Doncaster coal area has issued its report. The Law and 
Parliamentary Committee of the West Riding County 
Council has had before it the draft of an order under th« 
Mining Industry Act, 1920, promoted by the coalowners of 
South Yorkshire, whereby it is proposed to obtain powers 
for facilitating the drainage of coalfields and mines in 
South Yorkshire. The report states: ‘‘ Your Committee 
are advised that the order, if granted by the Board of 
Trade in the terms proposed, might seriously hamper the 
County Council in carrying into effect the provisions of 
the West Riding Drainage Act, 1923, and also prejudice 
the consideration of the matters under investigation by 
the Royal Commission on land drainage and the Com- 
mission on mining subsidence, &c., in the Doncaster 
area. Other interests—-highways, water supplies, &c. 

may also be seriously interfered with. It has accord- 
ingly been represented to the Ministry of Agriculture that 
the coalowners’ proposals ought to be submitted to the 
Commissions above mentioned before being entertained 
by the Board of Trade.” 


Visit to New Coke Ovens. 


The members of the Midland Counties Institution 
of Engineers last week visited the Blackwell Colliery 
Company's new battery of Koppers coke ovens at the 
“A” Winning Colliery. This company for many years 
has carbonised its slack in by-product coke ovens. Coke 
was made originally in beehive ovens at “A” Winning 
Colliery, but in 1913 a battery of waste heat by-product 
coke ovens was erected at the “‘B’’ Winning Colliery. 
Ten years later it became necessary to extend the coking 
plant, and a contract for the erection of regenerative taper 
ovens was placed in December, 1924, with Koppers Coke 
Oven Company, Ltd., Sheffield. The installation con- 
sists of a battery of forty ovens, together with a com- 
plete by-product plant for the recovery of tar, ammonia, 
and benzol. There is also a coal-screening plant, having a 
capacity of 1200 tons of coal per shift, and a coal washer 
designed on the Hunter-Baum system, capable of dealing 
with 75 tons of coal per hour. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THERE is no new development in the Cleveland 
pig iron trade. Business continues on a very disappoint- 
ing scale, and the holiday-making season is now added to 
the contributory causes of market inactivity. Holding 
the view that prices are too high, consumers are markedly 
disinclined to negotiate for supplies beyond parcels suffi- 
cient to meet urgent requirements. Producers, on the 
other hand, emphatically reiterate that working expenses 
prohibit price-cutting, and declare that if buyers do not 
come forward at rates ruling it will be impossible to keep 
running all the machinery at present in operation. Some 
hope is entertained that continental competition may 
become less keen, but as yet foreign manufacturers con- 
tinue to undersell the products of this district. The un- 
remunerative market quotations for Cleveland pig iron are 
not attracting sufficient custom to absorb fully the very 
limited surplus supplies that come on to the market after 
ironmasters have made provision for their own steel 
works, and stocks are assuming rather large proportions, 
but buyers’ efforts to break rates are unsuccessful, and 
local consumers, realising that nothing is to be gained by 
further delay in purchasing essential supplies, are placing 
a few small orders for early delivery. No. 1 Cleveland 
foundry iron is 72s. 6d.; No. 3G.M.B., 70s.; No. 4 foundry, 
69s.; and No. 4 forge, 68s. 6d. per ton. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is practically unchanged. Business falls vastly 
below what could be desired, and producers are anxious 
to dispose of their rather large stocks, but buying on 
continental and home account almost takes up the small 
make. Mixed numbers can be obtained at 76s. per ton, 
and No. 1 quality is quoted at 76s. 6d. per ton. 


Ironmaking Materials. 

Having large and increasing stocks, consumers of 
foreign ore continue to hold off the market. Nominally, 
best Rubio ore is quoted on the basis of 21s. 6d. per ton 
c.i.f. Tees, but sellers would favourably entertain offers 
at less. Blast-furnace coke is selling slowly, and values 
are still tending downward. Good average qualities are 
offered freely at 19s. 6d. per ton delivered at the works, 
but users are not disposed to pay that figure. 


Manufactured Iron and Steel. 


Big outputs are still maintained in the manu- 





factured iron and steel trade, but contracts on hand are 
rapidly running out, and new orders are difficult to obtain. 











Juty 22, 1927 


THE ENGINEER 





107 








With promise of more activity at North-East Coast 
shipyards, however, distribution of specifications should 


show improvement. Quotations all round are steady. 


Singapore Floating Dock. 


The first of the seven sections of the 50,000 tons 
floating dock, which is being built to the order of the 
British Admiralty for the new naval base at Singapore by 
Swan, Hunter and Wigham Richardson, Ltd., at their 
Wallsend shipyard, has been successfully launched. Two 
other sections will be launched shortly. Work on the 
dock has proceeded rapidly, an output of over 100,000 
rivets per week having been reached. A considerable 
amount of material has been worked to various stages of 
completion for the remaining four sections, which should 
all be launched by the end of next January. The sections 
of the dock as completed will be fitted together and tested 
in preparation for the long voyage to Singapore. The 
dock will probably be towed in two portions. In the 
completed dock there will be about 20,000 tons of steel 
and three and a half million rivets, of which approxi- 

ately a million and a half have been used for the first 


three sections. 


The Coal Trade. 


The Northern coal trade position is, on the whole, 
more favourable, and although new business is not increas- 
ing to any preceptible extent, merchants are inclining to 
the view that better days are near. The older and more 
uneconomic pits are steadily going out of operation, but 
the production is still large; too copious, in fact, for 
current requirements to assimilate. There are buyers 
about who weuld like to operate into next vear, but direct 
sellers are not quoting forward at present prices. They 
are not naming any figures beyond early shipment orders. 
In the present uneconomic state of the industry it is most 
difficult even to conjecture what values are likely to be 
by the end of the year. Pits that are losing money may be 
expected to continue for a limited period only. Their 
stoppage would have its ultimate effect on production, 
and directly buying approximates to the supplies there 
will be a firming up of prices all round. Notwithstanding 
the undoubted quietness of the coal trade in the two 
a very large amount of fuel has been and 
being sold. Some exporters are doing better than others, 
and it would be surprising if a good many of them could 
not show quite satisfactory sales books so far as the year 
has gone. Large firms have disposed of a lot of coal, and 
the smaller firms are by no means without business. First- 
hand sellers of Northumberland steam coals are quoting 
on a steady margin for all positions, and through second- 


counties, 


Is 





hands merchants find very little disposition on the part of | 
sellers to discount quotations. Best qualities are at 
l4s. 3d., and seconds command 13s. 3d. to 13s. 6d. Tyne 
primes or similar are 13s. $d. for prompt, and 13s. 9d. to 
14s. forward for large, and a full 10s. 6d. for smalls. Best 
Durham steams are finding a dull trade, but are holding 
to 16s. and 12s. for large and smalls respectively. There 
is a steady demand for gas coal. Several Danish and 
Swedish gas companies are negotiating for supplies over the 
next few months, and merchants’ inquiries generally are 
more numerous. Best Durham gas coal is about 16s. 3d., 
and secondary qualities 13s. 6d. to 14s. 6d. Coking un- 
screened is in good average demand at I4s. 


Coke in Good Request. 


The coke section is the most animated in the fuel 
market. It is displaying a measure of activity that is 
absent in any other department. There ig an inquiry 
from Norway for 20,000 tons of Durham ordinary patent 
foundry for delivery September to April. This kind of 
fuel is 17s. 6d. to 19s., the lower figure having brought out 
more buyers. Consumers are showing more desire to 
purchase ahead, but in the main coke makers are not 
offering beyond two months. Coking coal is meeting with 
more attention, and this may be the forerunner of firmer 
coke prices. There is nothing in the present state of the 
iron trade to suggest that more coke is likely to be wanted 
at any early date. Therefore, it may be that old con- 
tracts are running out and new ones are being arranged. 
Blast-furnace coke is, in fact, a weak feature, with con- 
sumers holding out for lower prices. Gas coke is stronger 
and well sold at 19s. to 19s. 6d., patent cokes are 17s. 6d. 
to 20s., and beehive coke 28s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 
Holidays. 


Tue holidays are now in full swing, and the dura- 
tion of the stoppage will, in many cases, be longer than 
usual. The extent of the repairs necessary to plants and 
the state of the order books will determine the length of 
the holidays. Steel works, ironworks, and collieries are 
all in need of orders, and in most, if not all, instances the 
usual ten day’s holiday will be extended to a fortnight at 
least. 


Steel and Iron. 


Steelmakers have been suffering from a lack of 
specifications, but hope that they may accumulate during 
the stoppage and thereby ensure a good restart. The 
falling off in orders for steel plates and sections has been 
very decided, and almost without exception mills have 
been running well below capacity. Prices are unchanged 
at £8 2s. 6d. and £7 12s. 6d. per ton home and export for 
ship plates and £7 12s. 6d. and £7 2s. 6d. (angle basis) per 
ton respectively for sections. Bar iron makers are very 
short of orders, and steel re-rollers are similarly placed. 
“Crown”’ quality iron bars are unchanged at £10 15s. 
home and £10 10s. per ton export delivery, and re-rolled 
steel bars are quoted £8 2s. 6d. and £7 lds. per ton 
respectively. 


Steel Sheets. 


The situation in the steel sheet trade is less satis- 





factory than formerly. 


Some of the works engaged on 


the better qualities and the lighter gauges are still com- 
paratively well booked up with orders at good prices, but 
the heavier gauges and cheaper qualities show a consider- 
able falling off. Galvanised flat and corrugated sheets 
are comparatively well sold for export. Prices are 
unchanged. 


Pig Iron. 


The amount of business being done in the pig 
iron market continues disappointing. The production 
is restricted, and prices have been reduced, but stocks in 
makers’ yards still accumulate. Competition is keen, and 
English and continental iron are both prominent. Hema- 
tite is quoted about 82s. 6d.; No. 1 foundry 84s. ; and 
No. 3 foundry 79s., all per ton home delivery. 


Coal. 


The collieries are on holiday until Monday, July 
25th. No change in conditions was apparent prior to 
the stoppage, and buying was entirely of a hand-to-mouth 
variety. Practically nothing was done for delivery after 
the holidays. For round coal the demand from all sides 
has been weak, neither home nor export absorbing any- 
thing substantial. By virtue of former bookings Lanark- 
shire best splints maintain a firm position, but practically 
all other descriptions of large fuel are easier in tone, and 
appear likely to recede further in price. Washed materials, 
especially treble and double nuts, are scarce and retain 
their firmness. Trebles and doubles are particularly 
scarce, and high prices are quoted for any small lots avail- 
able. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


South Wales Trade. 


Tue conditions in all the leading industries of 
this district, viz., coal, steel and iron, tin-plate and ship- 
repairing, continue to very bad, and nothing but a 
world revival of trade would appear to promise hope for 
an improvement. That, however, must take some time ; 
but depressing as the position is, particularly as collieries 
continue to suspend working, and every week sees notices 
served upon the miners at various pits terminating their 
contracts, the outlook in the steam coal industry is becom- 
ing more cheerful. The trouble is that there is no imme- 
diate expansion in trade, and consequently irregular 
employment will continue to be seen. No one buys coal 
until the feeling is thoroughly entertained that prices 
have touched bottom. This view is being driven home 
to buyers abroad, with the result that inquiries are coming 
in for supplies for delivery over various periods up to the 
end of the year. South American, Egyptian, Spanish, 
Palestine and Portuguese railways are in the market. 
In one or two cases purchases for South America of a fairly 
substantial account have been carried through, but in- 
quiries which are now in hand aggregate about 350,000 
tons. In the case of the Egyptian State Railways their 
requirements are for 125,000 metric tons, of which 35,000 
tons is for delivery in September, 45,000 tons in October, 
and 45,000 tons in November. The adjudication will take 
place at Cairo on August 23rd next. Another inquiry is 
that from the Navagazione Generale Italiana for 80,000 
tons of best Admiralty large, while the Union-Castle Line 
has asked for prices for 15,000 to 30,000 tons, all of which 
is for delivery by the end of the year. The fact that big 
undertakings are open to purchase is calculated to have an 
effect upon the numerous smaller operators abroad, especi- 
ally as not only are coals on rock bottom as regards price, 
but freight rates for most directions are at a low level. 
Inasmuch as present coal prices are entirely unremunera- 
tive, it is questionable whether collieries would commit 
themselves to ahead at these figures the 
quantity was fairly substantial. 


be 


sales unless 


Coal Shipments and Stoppages. 


Shipments from this district last week amounted 
to 445,308 tons, as against 463,573 tons in the previous 
week. The tonnage position was very unsatisfactory, 
and last week ended up with as many as 46 idle loading 
appliances at the various docks, while on Monday last the 
situation was not much improved, as the number was 
only reduced to 31 as the result of arrivals over the week- 
end and only two vessels waited to berth. It is question- 
able whether there can be much ‘mprovement in the 
activity at the docks or in the coalfield this month, as the 
tonnage has not been chartered to lift the coals. There 
is almost certain to be a good deal of short time in the 
coalfield, as the business is not yet in hand to impart life 
to the market. The conditions in some of the mining 
areas are very bad indeed owing to the miners having 
been out of employment so long, while further stoppages 
are inevitable. Owing to trade depression the notices 
tendered to over 1500 workmen, including officials, at the 
New Tredegar Colliery, belonging to the Powell Duffryn 
Company, terminated on Saturday, and the pits are closed 
down indefinitely. This is one of the best equipped under- 
takings in the coalfield. In the case of other pits owned 
by the Tredegar Iron and Coal Company where 1000 miners 
received notices a fortnight ago, the company has found 
it possible to permit about half the above number of men 
to continue to work on day to day contracts, but it is 
impossible for the management to say how long work will 
be available for them. 


Trimming at Newport. 
The report is current that arrangements are 
being made on behalf of the Great Western Railway Com- 
pany to take over the whole of the coal trimming at the 
port of Newport, but so far there is no confirmation of 
this. There will doubtless be considerable division of 
opinion as to the desirability of this step, although many 
have advocated that it would be advantageous for the 
trimmers to be under the control of the company as the 
tippers are. Unlike the other ports in this Channel, the 
Newport coal trimmers only work 7} hours by day and 








eight hours by night, and the contention is that that is 
materially handicapping the despatch at the docks at 
Newport. Efforts have been made to get the Newport 
trimmers into line with neighbouring ports, but although 
the tippers were agreeable to adopt the hours at other 
ports the trimmers have so far refused. 


Subsistence Wage Award. 


The award of the independent chairman of the 
Conciliation Board respecting the subsistence wage to 
be paid in tlre coalfield is the subject of disagreement 
between the coalowners and the men's representatives. 
The Executive Council of the South Wales Miners’ Federa- 
tion discussed the matter on Tuesday. The question is 
whether the subsistence allowance is payable upon over- 
time shifts. The men contend that it is, but the owners 
do not agree. The Executive Council decided to submit 
to the owners that if they are unwilling to grant the sub- 
sistence wage on the conditions they claim, then the only 
course to be followed is for the matter to be referred 
again for arbitration to Sir Francis Taylor. 


Current Business. 


The general tone of the steam coal market is 
still very quiet, and while many salesmen confess that 
so far as they are concerned they see no improvement in 
business for early shipment, it is generally recognised that 
prices have touched bottom, and that there is a better 
outlook for later in the year. Best Admiralty large coals 
remain about 20s. to 20s. 6d., but there is not a great deal 
of activity at these figures. The irregularity in the market 
and working conditions at the collieries affects all classes, 
even those producing the tip-top grades. Small coals 
continue to be fairly steady owing to the restricted produc- 
tion of these qualities. Coke for prompt loading is a 
slightly better market, but patent fuel remains rather 
quiet. Pitwood keeps on the firm side owing to supplies 
brought forward being curtailed. Importers hesitate to 
arrange for considerable quantities in view of the many 
stoppages at the pits. 








CONTRACTS. 


Tuomas Samira anp Sons (Ropiey), Ltd., of Rodley, near 
Leeds, have received from Sir John Jackson, Ltd., Westminster, 
an order for seventeen 5-ton locomotive steam cranes for their 
contract for the Nag Hammadi Barrage, Egypt. 


CLAYTON AND SHutTTLeworts, Ltd., of Lincoln, have received 
the following orders :—(1) From the Electric Supply Company, 
Brightlingsea. for one 150 B.H.P. and one 30 B.H.P. cold-starting 
oil engines, coupled to alternators, with switchboard, 5-ton over- 
head crane, compressors, pumps, &c.; and (2) from the Hinley 
Fire and Red Brick Company, near Dudley, for one 100 B.H.P. 
cold-starting oil engine. 


Metpruas, Ltd., of Timperley, near Manchester, have during 
the past few months received orders (a) for furnaces and stokers 
for seventy-eight boilers of various types; (6) for forty-five 
refuse destructors varying in capacity from 25 lb. to 1 ton per 
hour; and (c) for plant in Meldrum acid-resisting metal for 
chemical manufacturers, including concentrating chambers for 
acids, large fume pipes, pipe lines, pumps, cocks and valves. 


Joun Tuomrpson Water Tuse Borers, Ltd., of Wolver- 
hampton and Imperial House, Kingsway, London, W.C. 2, has 
received an order from the Greytown Municipality, Natal, South 
Africa, for one of its “‘ John Thompson "’ vertical straight tube 
“ Alpha’ type water-tube boilers, suitable for a pressure of 
190 Ib. per square inch, together with superheater and special 
fire-grate for burning wattle logs, sawdust and waste chippings. 


Worrurncton-Smmpson, Ltd., of Newark-on-Trent and 
Queen's House, Kingsway, London, W.C. 2, has received an 
order from the Chelsham and Woldingham Waterworks Com- 
pany for the supply of one duplex bucket and plunger deep well 
pump and one high-lift three-throw pump, to draw water from 
a well 200ft. deep and to deliver to a head of 570ft. above ground 
level. The high and low-lift pumps will be driven through double 
helical machine-cut gears by means of a two-cylinder vertical 
crude oil engine. 


James Gorpon anv Co., Ltd., of Windsor House, Kingsway, 
London, W.C, 2, have received from the Executive Engineer, 
Northern Division, Ganges Canal, an order for a 330 H.P. 
turbine to operate under a head of 19ft. The same firm has also 
received orders from various customers for a total of twelve 
Francis turbines—vertical and horizontal—-for horse-powers 
varying from 6-2 to 175 and heads varying from 4ft. to 61ft.; 
and also from various customers for a total of nine Pelton wheels 
for horse-powers varying from 5 to 60 and for heads varying 
from 80ft. to 300ft. 





Tue Enoutss Evecrric Company, Ltd., of Queen's House, 
Kingsway, London, W.C. 2, has received from the North British 
Aluminium Company an order for the generating plant for the 
new works at Lochaber, near Fort William. The order com- 
prises five impulse water turbines of the double jet type driving 
direct-current generators, each turbine designed to develop a 
normal output of 9000 H.P. under a head of 720ft. at a speod of 
250 r.p.m. Two 3000 kW generators in tandem will be driven 
by each turbine, the complete unit having, therefore, a capacity 
of 6000 kW, and a direct-coupled exciter will be mounted on the 
same shaft. The necessary switchgear in the main field and 
exciter circuits will be provided by the same firm, 








LAUNCHES AND TRIAL TRIPS. 


La Saurna, shallow draught oil tanker ; built by Harland and 


Wolff, Ltd.; to the order of Lago Shipping Company, Ltd.; 
dimensions, 315ft. by 50ft.; gross tonnage 2400. Engines, 


twin-screw triple-expansion ; pressure 180 lb. per square inch ; 
trial trip recently. 

Romansy, steamship; built by Wm. Gray and Co., Ltd.:; 
to the order of Sir R. Ropner and Co., Ltd.; dimensions, 402ft. 
by 55ft. by 28ft. 9in.; to carry cargo. Engines, triple-expansion, 
26in., 43in., 7lin., by 48in. stroke, pressure 180 fb. per square 
inch ; constructed by Central Marine Engine Works, of Wm. 
Gray and Co., Ltd.; trial trip, June 23rd. 


Or-surPrerR, steel tank steamer; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of European Ship- 
ping Company, Ltd. ; dimensions, 424ft. long. 53ft. 5in. beam ; 
to carry 8500 tons. Engines, triple-expansion ; constructed by 
Swan, Hunter and Wigham Richardson, Ltd. ; launch, June 
° 
Lapy Compe, bucket dredger; built by Lobnitz and Co., 
Ltd., Renfrew, to the order of Crown Agents for the Colonies 
for the Port of Lagos ; launch, June 30th. 
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Current Prices for Metals and Fuels. 


TRON ORE. 


N.W, Coast 
Native 18 6 to 21 /- 
(1) Spanish 18 6 to 21 
(1) N. African 18 6 to 21 
N.E. Coast 
Native 18 to 21 
Foreign (c.i.f.) 21/6 
Home. Export. 
tad £ a db 
(2) Scornant 
Hematite. . 2k 
No. | Foundry t 3 0 
No, 3 Foundry ;18 Oo 
N.E, Coast— 
Hematite Mixed Nos 16 6 +16 6 
No, I ,;17 0 ;17 0 
Cleveland 
No. 1 312 6 :i2 6 
Silicious Iron . Bis 6 813 6 
No. 3 G.M.B. ;w 0 ;10 O 
No. 4 Foundry ; 8 Oo $+ 9 0 
No. 4 Forge ; 8 6 ; 8 6 
Mottled es © : = © 
White ; 8s 0 > 8 O 
MIDLANDS 
(3) Staffs 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 3 > Oto 3 6 O 
(3) Northampton 
Foundry No. 3 YY 2a 
Forge 217 =O 
(3) Derbyshire— 
No. 3 Foundry ps . 
Forge ; . £2 
(3) Lincolnshire 
No. 3 Foundry , 12 6 
No. 4 Forge ;10 0 
Basic 310 0 
(4) N.W. Coast 
N. Lanes. and Cum.— 
| 4 q © (a) 
Hematite Mixed Nos. 412 6 (6) 
16 © te) 
MANUFACTURED IRON. 
Hom Export. 
£ 3s. d £s. d. 
SCOTLAND 
Crown Bars 0 15 0 0 10 6 


Best 


N.E. Coast 
[ron Rivets 
Common Bers 


Best Bars 


LANcs.— 


Crown Bars 


Second Quality Bars 
Hoops 
5. YorKs. 


Crown Bars 
Best Bars 
Hoops 


MIDLANDS 
Crown Bars 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


5) SCOTLAND 
Boiler Plates 


and 


Ship Plates, jin. up 
Sections . ° . 
Steel Sheets, under */,,in. 


to fin. » el ed 
Sheets (Gal. Cor. 24 B.G.) 


1) Delivered, 


(6) Home Prices 


iw Oo 868 


14 o oO 
lll io 
2 & O 
i4 0 0 
10 10 Of 
i3 1 Oo 
915 Ot 
1117 6 


All delivered Glasgow Station. 


o 10 0 a 


ito 12 0 0 


ol 15 6 





SwANsEA 
Tin-plates, I.C., 
Block Tin (cash) 


(three months 


20 by 14 


Copper (cash) : 
(three months) . 
Spanish Lead (cash) ; 
(three months) 
Spelter (cash) 
(three months 
MANCHESTER 
Copper. Best Selected Ingots 
Elect roly tie 
Strong Sheets . 
~~ Tubes (Basis Price) Ib 
Brass Tubes (Basis Price), Ib 
Condenser, Ib 
Lead, English 
: Foreign 
Spelter 


Aluminium (per ton 


ill pr 


Tungsten Metal Powder 
Ferro Tungsten 
Ferio Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c 
8 p.c. to 10 p.c 
Specially Refined 
Max. 2 p.c. carbon 
I p-c 
0-70 p.c. carbon 
o os carbon free 
Metallic Chromium 
Ferro Manganese (per ton) . 


Silicon, 45 p.c. to 50 p.c 


Vanadium 
Molybdenum 

» Titanium (carbon free) 
Nickel (per ton) 





(§) Horne (7) Export. 
Sea 4. $e @ 
li Oo 0 ll oO 6 
» a = 4 712 6 
712 6to7 15 O s & 6 
10 0 Otol2 6 6 

£15 0 Otol6 O O 

(2) Net Makers’ works. 


Boiler Plates 10 


Ferro-Cobalt 


(3) f.0.t. Makers’ works, approximate. 


extra delivered England 


snow nonmng 


STEEL (continued). 


N.E. Coast Home. Export. 
Sa ad. Esa. 4d. £ s. d, 
Ship Plates 8 2 6 
Angles 733 «6 
Boiler Plates 2 Ww 0 
Joists 7123 6 
Heavy Rails . 8 10 0 
Fish-plates 2 0 0 
Channels 0” 656 0 £9 to £95 
Hard Billets 8 12 6 
Soft Billets . 712 6 . 
N.W. Coast 
Barrow— 
Heavy Rails . sie 0 
Light Rails . " 815 Oto 9 0 0 
Billets = 5 710 Otel” Oo 0 
MANCHESTER 
Bars (Round) 812 6 
(Small Round) 717 6 
Hoops (Baling) it o 0 it o 80 
(Soft Steel) we oO 0 wo 8 0 
Plates = 2 ; he 
(Lanes, Boiler) il > oO 
SHEFFIELD 
Siemens Acid Billets i” 08 8 
Hard Basie. 712 bGto 8&8 2 6 
Intermediate Basi 7 Ww 0 
Soft Basic , 7 & © 
Hoops . lit io 0 
Soft Wire Rods 9 6 © 
Mtpranns 
Small Rolled Bars 715 Ote 8 O 0 
Billets and Sheet Bars 610 Oto 615 O 
Sheets (20 W.G.) ll i¢@ Otel2 Oo e@ 
Galv. Sheets, f.o.b. pool 14 0 Oto 14 > «a 
Angles oe: oe 
Joists ; 712 6 
Tees = F 8 12 6 
Bridge and Tank Plates + @ 
Boiler Plates it © @Ote ll lo Oo 


NON-FERROUS METALS. 


i8 6to 18 9 


FERRO ALLOYS. 





285 15 0 
279 12 6 
54.17 6 
55 3 9 
23 6 3 
23 13 9 
28 § O 
27 17 6 
59 5 0 
oo 15 Oo 
4 0 06 
0 1 0} 
o Oo 11} 
oH 
235 2 6 
3465 © 
28 10 © 
£107 
/ ) 
1/94 per Ib. 
1/5 per Ib 
Per Ton. Ver Unit. 
£23 0 7/6 
22 0 7/3 
6 66 
£36 > oO 11/6 
£42 >» 0 15 
£54 0 0 17 6 
1/5 per Ib. 
3/3 per Ib. 
£12 10 Osfor home, 
£16 for export 
£12 5 Osecale 5/— per 
unit 
£19 5 Oscale 6 per 
unit 
14/3 per Ib. 
5/— per Ib. 
0/114 per Ib. 
£170 


9/3 per Ib. 


FUELS. 


SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE— 
(f.0.b. Glasgow )}-—Steam 
El 
Splint 
Trebles 
Doubles 
“ Singles 
AYRSHIRE 
(f.0.b. Ports)——Steam 
Jewel 
a Trebles 
FIresHiIRre 
(f.o.b, Methil or Burnt 
island)—Steam 
Screened Navigation 
rrebles 
Doubles 
Singles 
LoTHIANS 
(f.o.b. Leith) 
Secondary Steam 


Best Steam 


Trebles 
Doubles 
Singles 
ENGLAND 
N.W. Coast 
Scans 
Household 
Coke 
NoORTHUMBERLANI 
Best Steams 
Second Steams 


(8) 


Steam Smalls 
Unscreened 
Household 
DuRHA™M 
Best Gas 
Second 
Household 
Foundry Coke 
SHEFFIELD 
Best Hand-picked Branch 27 
Best Selected House Coal 31 
Screened House Coal 19 
- Nuts 
Yorkshire Hards 
Derbyshire Hard» 


Inland 
6 to 


16 
16 to 
16 to 
Rough Slacks 10 6 to 
Nutty Slacks 8 
Smalls. 3 
Inland .. 29 
f.o.b 


Blast -furnace Cok 
(Export) 
CARDIFF (9) SOUTH WALES 
Steam Coals 
Best Smokeless Large 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Larg: 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Large 
Ordinary Eastern Valley Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts 
No. 3 Rhondda Large 
- Smalls 
No, 2 Large 
Through 
= : Smalls 
Foundry Coke (export 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwANsEa- 
Anthracite Coals 
Best Big Vein Large 
Seconds 
Red Vein , 
Machine-made Cobblex 
Nuts 
Beans 
Peas 
Breaker Dut! 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls 
Cargo Through 








(4) Delivered Sheffield. 


(7) Export Prices 


coals are per ton at pit for inland and f.o.h, for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(d) 


Delivered Sheffield, 


(c) Delivered Birmingham. 


f.o.h, Glasgow. 


(9) Per ton f.o.b. 


* Official quotation for pig iron producers. 








28 6 


1% 


16.6 


15/6 to 


129 


16/3 to 
15/— to 


22/6 
42 6 to 
246 


14/3 


16 


19 


18 6 t& 


18 6 


206 
15/6 


to 
23,6 to 


i to 


28 


12.6 
" 
30 
iv 


18.6 
17/6 
10 
16 


to 
to 
to 
-to 


(5) Glasgow, Lanarkshire and Ayreshire. 


(a) Delivered Glasgow. 


"4 


20 
19 
19 
18 
19 


16 


16 
13 
42 
32 


24 


19 
18 
11 
17 


(8) Except where otherwise indicated 





6 
6 


6 


6 


6 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Iron and Steel Trades. 


‘Tne present unsatisfactory state of the iror and 

col trades is attributed to the uncertainty that exists as to 
he future currency, and it is argued that no improvement 
an be expected until it is known on what basis the franc 
vill be definitely stabilised. It has been brought to its 
resent level by a sacrifice of industrial prosperity, and 
ianufacturers refuse to admit that a repetition of this 
xperience can be permitted in order to bring the franc 
back to its gold value. There is a growing opinion that 
it would be far better to effect the stabilisation at the 
resent level. It is by no means certain, however, that 
the trade depression is due so much to the improvement 
n the franc as is represented, for it is becoming increasingly 
evident that there can be no hope of an early recovery 
of much of the foreign trade that has been lost, and manu- 
facturers are being urged to look more and more to the 
home demand. Unfortunately, the chances of the home 
demand developing are very small until the 





country’s | 


purchasing power improves, which is not possible until 


more value can be obtained with the appreciated franc. 
As a matter of fact, the indices of living costs show that 
the prices of essential commodities are about the same as 
they were when the franc fell to its lowest level. In some 
cases they are even higher. The metal-working trades 
have alone shown a decline in prices, which are in many 
cases_lower than they were before the war, and the mecha- 
nieal engineering trades find it more difficult to make 
profits than any other. In a general way, it may be said 
that all home products have become dearer, while manu 
facturers of goods needing imported raw material have been 
able to reduce production costs to a small extent. 


| 


Even | 


this advantage is being lost by the higher prices that have | 
to be paid for French coal as a consequence of the partial | 


embargo upon imported fuel. The outlook is regarded 


everywhere as extremely unsatisfactory. 


The Trans-Saharan Railway. 


While the Government has announced its inter 
tion of doing what is necessary to carry out the preliminary 
surveys of the Trans-Saharan Railway, it has so far don 
nothing, and its procrastination has resulted in combined 
action being taken by the Colonial Commission and by the 
Algerian Commission of the Senate, which have appointed 
a sub-commission to examine all questions relating to the 
North African railways in general and to the Trans-Saharan 
in particular. 
is receiving the undivided support of the whole country, 
which sees that there can be no systematic and thorough 


It is pointed out that this great undertaking | 


| 


| surround the valve 


development of the African Colonies unless they are linked | 


up with Algeria by a railway across the desert. The work 
can only be carried out by the Government, which must 
guarantee the c apital, and it must therefore take the initia 
tive in constituting a commission for the preliminary 
surveys. The Minister of Public Works has already 
pro.nised that the Government will ask for a credit of 
20 million francs to permit of this being done, and the 
various commissions representing colonial and African 
interests are insisting that the work of surveying the 
proposed line should be started upon without further 
delay. 


Hydraulic Energy. 


At the recent congress at Annecy of the XVII. 


} against a plate C 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent or 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at ls. each. 

The date ae given is the date of 7 ery the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


272,414. January 24th, 1927.-Vatve Gears, G. Ferneca, 7, 


4 
H 
Via Giannone, Turin, Italy 

In place of the usual «springs for keeping the tappet 
in contact with the cams, the inventor uses the elasticity of air 


valve 


N°272,4 14. 








confined in cylinders. These cylinders are shown at A A, and 
tem. They mtercommunicate at the bottom 
Inside the cylinders there slide hollow pistons B B which press 
attached to the valve stem. June 16th, 1927. 


DYNAMOS AND MOTORS. 


272,292. March Lith, 1926.—-IMPROVEMENTS IN OR RELATING 
TO DyNaMo-ELecTRIC Macutnes, Thomas Lancelot Reed 
Cooper, of 10, Gordon-road, Ealing, London, W. 5 

A dynamo-electric machine constructed in accordance with 


this invention is immersed in oil, which is kept away from the 


| commutator and brush gear by a barrier A formed of two parts as 


Groupement Economique Régional some rather pessimistic | 


statements were made concerning the progress of the elec 
trification programme, this being attributed largely to 
the restrictions imposed by the State upon 
holders and also upon the unsatisfactory outlook for those 
electro-chemical and _ electro-metallurgical firms which 
depend upon an export trade. The State based its national 
electrification scheme upon being able to supply current 
at very low prices to farmers and other rural users, and 
the convessions were therefore granted conditionally on 
the price of the current not exceeding a stated limit. These 
conditions could not be observed without increasing the 
price of current supplied to users 
with the result that the consumption is not so great as had 
been anticipated. The hydro-electrical companies aré 
therefore disposed to neglect rural electrification. They 
nevertheless believe in the future if only the electro- 
chemical concerns can develop the home consumption 
sufficiently to make up for the loss of the export trade. 
The Groupement Economique Regional intends to carry 
through its scheme of creating in the Massif Central a vast 
centre of hydro-electrical production, and, while a part 
of the Upper Dordogne is already used by the Paris- 
Orleans Company for its railway electrification, the Groupe 
ment has long been waiting for Parliamentary sanction 
to a concession to enable it to instal generating plants on 
the Dordogne above and below Argentat for a distance of 
about 40 miles. The final plans have not yet been com- 
pleted, but one of the schemes provides for the construc- 
tion of three power stations of 10,000, 70,000 and 170,000 
horse-power respectively. 


Foreign Trade. 


During the first six months of the year the returns 
of foreign trade showed that the estimated value of imports 
was 27,118 million frances, a decrease of 2299 million frances 
as compared with the first half of 1926. The exports were 
valued at 26,952 million francs, an increase of 198 million 
francs. There was a decline of 855 million francs in the 
exports of manufactured goods. As regards quantities 
the imports during the six months totalled 26,056,204 
tons, an increase of 2,653,795 tons. Raw material import 
augmented by 1,739,262 tons and declined in value by 
3456 million francs. Exports totalled 18,331,545 tons, 
an increase of 2,385,882 tons. The exports of manufac- 
tured goods increased by 335,396 tons and declined in 
value by 855,086,000 francs. During June there was a 
diminution of imports and an increase in export values, 
this being due entirely to raw material. Following upon 
a long period during which the balance of trade was satis- 
factory, this excess of imports over exports is regarded as 
an unfavourable symptom. 


concession | 


in industrial centres, 


| and windings. 


| 
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shown, one part being stationary whilst the other revolves with | 
The lower part of the casing is filled with oil up to | 


the armature. 
the level B. When the machine is in operation the oil is cireu 
lated through and over the field coil poles, and armature core 
June 13th, 1927. 


in the manner indicated by the arrows 


TELEGRAPHS AND TELEPHONES. 


’ 1926..-IMPROVEMENTS IN THE WORKING 
or SupMARINE TELEGRAPH CaABLes, William Estaugh, of 
Majobe, Draycot-road, Wanstead, Essex. 

This invention relates to the duplex working of submarine 
telegraph cables provided with sea or return earth cores. Accord- 
ing to the invention two sea return cores of equal length are joined 
together at their seaward ends, and to an earthed conductor 
having an impedance of such a value that the impedances to 
transmitted signals of both sides of the duplex balance are 
identical. In the diagram A represents the cable, B transmitting 
apparatus, whilst C and D are the usual block sending condensers. 
A receiving apparatus is indicated at E, and an artificial line 
that electrically represents the cable is indicated at F. A return 
core G is joined to the transmitting apparatus B, whilst a return 
core H is joined to an earth plate I or its equivalent of the arti- 


March 5th, 





ficial line F. The seawards ends of the two sea return 
cores G and H terminate at J, where they are connected 
to the compensating conductor K. The dielectrie at K 


A small propeller C serves for circulating the oil | 

































































































completely encloses the return conductors, except at the seaward 
end of the compensating conductor, which is earthed at}. When 
a signal is being transmitted the full charge will travel along the 
conductor G up to the point J, where it is joined to the two con- 
ductors H and K. At this point, however, a part of the charge 
will travel back through the conductor H, and the other part 
of the charge will travel through the conductor K to earth. If 
the clectrical impedance of the conductor K is not equal to that 





N°272.273 G 














Mat 1s 


of the conductor H, the charging of the cable will not agree with 
that of the artificial line, and the balance will become unsuitable. 
and this condition will become more pronounced as the speed 
of signalling increases. In order to eliminate this inequality, 
the electrical conditions of the conductor K should be identical 
with those of the return conductor H. Alternatively the elec 

trical conditions of the conductor K may be made of such a value 
that the conductor H may easily be adjusted to equal them in 
any known manner at the shoreward end..June 7th, 1927. 


272,294. March llth, 1926.—IMPROVEMENTS RELATING TO 
| Courtine Systems ror Rapio Vaives, Hubert Alexander 
| Gill, of 51/52, Chancery- lane, London, W.C. 2. 

The resistance capacity system of coupling thermionic valves 
is unsatisfactory at high frequency, because the impedance of 
the various self-capacities in the plate and grid circuits become 
considerably less than that of the coupling resistance or choke 

| and the object of this invention is to overcome this difficulty 

The impedance of the intervalve coupling is increased by insert 

| ing an inductance A between the grid and filament of the fol 

| lowing valve. This inductance produces in the interplate con 
| nection of the coupled valve a resistance impedance which can 


N°272,294 
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be made to equal the internal impedance of the valve by adjust 
ing the size of the resistance or choke B. A variable condenser 
C is also shunted across the inductance A. The general efficiency 
of the system can be improved in any of the three following 
ways :—({1) By using a variable condenser D—Fig. 2—in lieu 
of the fixed coupling condenser E and by varying the capacity 
of this condenser until the required damping condition is 
obtained ; (2) by connecting a capacity such as a variable con 
| denser F—Fig. 3—across the coupling resistance or choke B and 
by es this capacity ; (3) by inserting a resistance or choke 
1G Fig. 4— in series with the coupling capacity D, and this re 
| sistanee or choke may have a shunting condenser, as shown at 
| H.—June 13th, 1927 


GAS PRODUCERS. 


Woodhall 
Allington 


272,820. March 28th, 1927.—Cuarainec Doors, 
Duckham (1920), Ltd., and 8. N. Wellington, 
House, Victoria-street, Westminster. 

The object of this invention is to drop the fuel into a gas pro 


N?°272 820 






| 
| 
| 
| 








ducer aa centrally as possible. The fuel is fed down the shoot A 
from the hopper ‘above, and is admitted to the producer by the 
retraction of the door B, which is operated by a rack and pinion 
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a C. As the door recedes it is followed by the hinged flap 
, under the infl of the weight E, so that no fuel drops into 
the furnace. When, however, the door is half open the rope 
F has been wound on to the pinion spindle to such an extent 
that the button G meets the lever H and the rope takes the weight 





of the counterbalance E. The door and the flap then separate | 979 395, 


to deposit the charge centrally.__June 23rd, 1927. 


FURNACES. 


272,801. January 21st, 1927.—Recurerators, Stein and Atkin- 


son, Lid., 47, Victoria-street, Westminster. 


The object of this invention is to check the leakage of air and 


gases between the passages of a continuously working recup 


erator for preheating furnace draught. To this end, according 
to the claim, the air to be heated and the products of combustion 


are respectively foreed and drawn through their respective pass 


N°272,80) 








ages and the passages for the products of combustion formed 
between rows of bricks containing the air passages are sub- 
divided horizontally by tiles and are lined with bricks, the tiles 
and bricks being so disposed that the joints between bricks and 
tiles break joint with one another. In the drawing the cold air 
inlet is shown at A, from which the heating pa: s B rise ver- 
tically. The hot waste gases are sucked through the horizontal 
hollow tiles C.—June 23rd, 1927, 


PUMPING AND BLOWING MACHINERY. 


272,374. October 19th, 1926.—Mup Pumps, Nouvelle Société 
des Ateliers Patte, Dour, Belgium. 
This pump is intended for handling mud or other liquids carry - 
ing large proportions of solid matter. The suction branch is 
shown at A and the discharge at B. The pumping is effected 
by means of the flexible diaphragm C, which, in turn, is operated 


N° 272,374 
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by the piston D. The space intervening between the diaphragm 
and the piston is filled with glycerine and the diaphragm i 
protected by perforated grids E E. In the event of the pump 
being choked undue pressure on the diaphragm is avoided by 
the eflux or influx of the glycerine through one or other of the 
valves F and G. The throw of the driving excentric is adjust- 
able.—June 16th, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 
272,817. March 12th, 1927.—Prorectrinc Larue Beps, H. W. 
Ward and Co., Ltd., and A, Walters, Dale-road, Selly Oak, 


Birmingham. 
For the purpose of protecting the slide ways of a lathe bed 


; Sy 


Yn WN 
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the inventors attach guards A A to the two ends of the bed and 
provide passages through the saddle for them, so that the saddle 


fingers, attached to the saddle, which reach out beneath the 
guards and support them against injury by objects falling out 
of the chuck. Tunnels are provided in the headstock for the 
accommodation of the fingers when the saddle is travelled close 
up to the headstock.June 23rd, 1927. 


November 24th, 1926. 


S.W. 18. 
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another dise C on the threaded sleeve D. The two discs are 
pressed together by the spring E. The clutch action of the dises 
rotates the sleeve with the spindle and feeds the drill forward, 
but allows for slipping in the event of the feed being too coarse. 
—June 16th, 1927. 


272,789. January 3rd, 1927.—Power OperaTep SuHEAaRs, 
A. 8. Reichel, corner of Seventh-street and Pennsylvania. 
avenue, Malamoras Pike County, Pennsylvania. 

In this tool an electric motor A is used to drive a crank disc 

B through the reduction gearing C. The dise B bears a crank 

pin D, which engages with a slot in a rocking arm E. A corres- 


N°272,789 





ponding slot in the arm provides accommodation for a stud F, 
which is connected with the moving blade of the shears by means 
of a ball and socket joint. It will be seen that a reciprocating 
motion will be given to the blade, but no mention is made of the 
means adopted to accommodate the angularity of its movement. 
—June 23rd, 1927. 


MOTOR CARS AND ROAD TRAFFIC. 


272,386. November 26th, 1926.—Tue SusPENsION oF ENGINES 
AND TRANSMISSION GEARING, Bean Cars, Ltd., Dudley, and 
H. Kerr Thomas. 

It is stated that the object of this invention is to maintain 

the alignment of the engine shaft and the propeller shaft, but 

it would appear that concentricity is the condition aimed at. 

To this end the forward end of the propeller shaft casing or 

torque tube A is of partly spherical form, and is engaged by a 


N°? 272.386 




















corresponding housing B attached to the chassis. Outside the 
housing there fits a socket C attached to the engine and gear- 
box assembly. The front end of the engine is supported by 
spherical seatings, one of which is shown at D, while the universal 
joint of the propeller shaft is arranged at the centre of the 
spherical joint A. It will be understood that deflections of the 
chassis will not affect the concentricity ®f the two shafts con- 
neeted by the universal joint.June 16th, 1927. 


ORDNANCE AND ARMOUR. 


272,342. June 18th, 1926.—DiscHarcine PROJECTILES BY 
CenTriruGaL Force, B. F. 8. Baden-Powell, Brooklands, 
Riverhead, Kent. 





may move along the bed. At the headstock end there are long 





Rarenet Driuus, Sir 8. 
Hill-Wood, 11, Great Stanhope-street, London, W. 1, and \o 
A. H. Thresher, 1, Headington-road, Wandsworth, London, . 


In this tool the drill is fed into the work automatically. The 
spindle A is provided with a friction dise B, which co-acts with 


charged by means of centrifugal force. The projectiles are fed 
in at the centre of a pair of rotating arms—the rotation is in 
a clockwise direction—-and slip into “ barrels’ A A, in which 
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they are held by catches. At the appropriate moment the catch 
is released, and the projectile is discharged by centrifugal force. 
June 16th, 1927. 


MISCELLANEOUS. 


272,410. January 19th, 1927.—-Discuaroine Coke From Coxe 
Ovens, N. V. Silica en Ovenbouw Mij, 17, Raamweg, The 
Hague, Holland, and 0. Fréhlich, 253, Johannes Camp. 
huysstraat, The Hague. 

The object of this invention is to make a coke-oven discharging 
plant unusually compact, and it appears that the chief element 
of novelty lies in the fact that the coke “‘ wharf "’ A is doubled 
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back underneath the wagon track B instead of extending beyond 
to the left. The coke is pushed out of the oven C through the 
guides D into the wagon i: It is then taken to the quenching 
tower and returned to the wharf, on to which it is discharged. 
The quenched coke is released from the wharf, as required, by 
the gates F and is carried away by the conveyor G. The founda- 
tions for the conveyor and wagon track are integral.—J une 16th, 
1927. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the y informats 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











FRIDAY, JULY 22np. 
INSTITUTION OF MuNicIPAL aND CouNnTY ENGINEERS.— 
The Court House, Jurystreet, Warwick. West Midland district 
meéting. 2.30 p.m. 
SATURDAY, JULY 23ap. 

InstiTuTION OF Muwicrpat AND County ENGINEERS.— 
Council Chambers, Municipal Buildings, Whitley Bay. North- 
Eastern District meeting. 2.30 p.m. 


TUESDAY, JULY 26rza. 
CrystaLt Patace Scnuoot or Practica, ENGINEERING.— 


London, 8.E. 26. 164th award of certificates, by Mr, W. H. 
Harding Green. 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Worrtruineton-Simpson, Ltd., of Queen's House, Kingsway, 
London, W.C. 2, asks us to announce that its telephone number 
has been changed from Holborn 3048/50 to Holborn 0655 (three 
limes). 

Frima Om Burners, Ltd., of 68, Victoria-street, London, 
8.W. 1, asks us to announce that it has appointed Mr. H. L. E. 
Bramer, of 118, Colmore-row, Birmingham, its agent for the 
Midlands. 

Mr. A. M. O’Brren, F.1.C., M.I. Chem. E., late general manager 
of the National Oil Refineries of the Anglo-Persian Oil Company 
at Liandaray, South Wales, has taken up an appointment with 
the Buell Combustion Company, of Astor House, Aldwych, 
London. 

Messrs. PARKER PEARSON AND Ross Hoorer, chartered 
civil engineers, of Chippenham, Wilts, ask us to announce that 
the address of their London office is 28, Victoria-street, West- 
minster, 8.W. 1. Telephone 8157 Victoria. 

Str Giynn West, Mr. H. Scnotey, and Mr. Martin J. Hatt 
ask us to announce that they have entered into partnership with 
a view to developing agencies to represent engineering interests. 
Their offices are at 137, Victoria-street, London, 8.W. 1. Tele- 
phone, Victoria 7934; telegrams, ‘ Scolanco, Sowest, London.” 


Pamir CHAPMAN AND Co., Ltd., ask us to announce that they 
are transferring their head office to 17, Rue Nubar Pacha, 
Alexandria, and that their director, Mr. Philip Chapman, is 
leaving for Egypt in September to take charge. They are also 
transferring their London office from King’s House, 36-37, 
King-street, E.C. 2, to the offices of Gordon Woodroffe and Co., 
Ltd., 9-13, King William-street, E.C. 4, who will henceforth act 
as their buying agents 

Tuos. W. Warp, Ltd., of Sheffield, asks us to announce that 
it has acquired :—(a) Ainsworth’s linen thread mills at Cleator, 
near Whitehaven ; (6) the cruiser Glasgow, which was engaged 
with Admiral Craddock’s Fleet in the fight off Coronel, and took 
»art in the Falkland Islands Battle with Admiral Sturdee’s 
leet, afterwards helping to sink the Dresden ; (c) the ex R.M.S. 
“* Ortega,”’ which was in commission a few weeks ago; and (d) 
the two monitors Abercrombie and Havelock, each having e 





With this apparatus projectiles of an elongated form are dis- 





length of 320ft. and over 5000 tons displacement. 











